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Article  I, 

On  the  Life  and  Writings  of  Claude-Louis  Bertholkt. 
By  Mr.  Hugh  Colquhoun. 

There  are  some  men  whose  characters  combing  those  estima- 
ble qualities  which  render  them  the  dehght  of  their  friends,  with 
those  splendid  talents  which  destine  them  to  form  an  era  in  that 
branch  .of  study  to  which  they  devote  themselves, — men,  whose 
memories  should  live  from  age  to  age  endeared  to  the  cultivators 
of  science,  a  generous  incitement  to  their  ardour  as  students,  and 
a  bright  example  to  their  conduct  as  philosophers.  Such  a 
friend,  and  such  a  man  of  genius,  was  the  subject  of  this  memoir;, 
nor  needs  there  much  of  prophecy  to  pronounce  that  such  also 
shall  long  be  the  hallowed  memory  of  Claude-Louis  BerthoUet. 

He  was  a  man,  whose  thirst  after  science  was  strong  in  his 
earliest  youth,  and  remained  unabated  during  the  extended  period 
of  a  busy  half  century.  In  all  this  time,  neither  the  perplexing 
subversion  of  the  old  system  of  his  favourite  study  could  damp 
his  zeal,  nor  the  revolution  m  the  government  of  his  countiy 
withdraw  his  attention  from  the  constant  pursuit  of  chemistry. 
And  it  surely  yields  one  a  pleasure  of  no  ordinary  kind  to  reflect, 
that  during  the  frightful  tempests  which  agitated  the  poUtical 
world  throughout  the  life  of  this  child  of  science,  we  find  the 
sphere  of  his  pursuits  to  have  been  placed  beyond  the  reach  of 
the  storm ;  nor  can  a  greater  contrast  be  imagmed  than  the  even 
tenour  of  his  useful  life  presents  to  all  the  baneful  changes  and 
desolating  wars  that  meantime  oppressed  his  country  and  the 
world. 

Daring  the  long  life  which  BerthoUet  thus  devoted  to  science, 
be  is  uniformly  found  with  a  pure  and  disinterested  ardour  of 
research,,  pressing  on  from  disco  very  to.  discovery,  and  usin^ 
each  new  step  that  he  gained,  as  an  instrument  of  farther  and 
more  powerful  research  into  the  hidden  relations  of  nature. 
Independent  in  his  opinions,  he  frequently  stands  alone  in 
doubting,  or  at  least  in  qualifying  the  most  prevalent  dogmas  of 
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the  day,  and  these  doubts  have  been  changed  by  subsequent 
discovery  into  certain  objections  against  those  theories,  now 
that  their  merits  are  discussed  with  more  cool  discrimination* 
We  must  not^  however^  suppose  that  Bertholiet  is  always  as 
correct  as  be  is  original,  or  tnat  his  views  are  as  unerring  as  they 
are  profound.  On  the  contrary,  he  is  not  only  wrong  sometimes, 
but  occasionally  a  little  obstinate  in  his  prejudices.  In  return 
for  this,  however,  we  find  him  openljr  and  manfully  renouncing 
his  adherence  to  an  erroneous  opinion  the  moment  that  full 
conviction  has  forced  itself  upon  his  understanding.  And  if,  in 
some  cases,  his  errors  were  of  a  longer  duration,  we  need  not, 
therefore,  be  surprised,  since  the  amazing  ingenuity  of  his  expe- 
riments and  of  his  reasoning  has  ofteneiithan  once,  in  such  cir- 
cumstances, compelled  the  whole  world  of  science,  for  twenty 
years  together,  to  yield  implicit  assent  to  his  doctrines.  Nov 
was  one  of  his  peculiar  and  most  characteristic  features  the  least 
honourable  to  himself,  or  the  least  useful  to  his  fellow  men.  For 
he  was  not  one  oF  those  profound  theoretical  speculators,  who, 
in  th6  energy  of  their  abstraction,  forg&t  the  practical  applica* 
ti(^tis  of  which  their  discoveries  are  susceptible.  Far  from  this, 
BertboUet,  while  he  loved  science  for  itself>  also  loved  to  teach 
it  how  to  foster  the  arts.  On  one  occasion  in  particular,  he  was 
190  eminently  original  and  successful  in  the  substance  he  em-* 
ployed>  and  the  method  he  pointed  out,  for  improving  one  of  the 
most  useful  arts,  that  his  name  was  given  to  his  system,  and  by 
the  ootnm5n  sanction  of  his  country  men>  to  perform  this  process, 
w(ks  called  berthotler^  the  workman  bertholleur,  and  the  manufa6- 
toty  btrthylkriti  So  that  thus,  if  every  other  memorial  were  to 
perii^h,  his  name  would  nevertheless  be  familiar  to  all  his  suc- 
ceeding ooutitrymen,  while  the  French  language  continues  to 
be  a  spoken  tongue. 

B^rthoUet  was  not  a  native  of  France.  That  country  claims 
him  alon^  with  Cassini,  and  Winslow,  and  La  Orange,  says 
Ctivier,*  In  the  Eloge  of  which  Bertholiet  is  the  subject,  only 
as  the  son  of  her  adoption,  and  whom  it  was  her  glory  to  foster 
and  to  cherish*  He  was  bom  at  the  family  mansion  in  Talloire, 
near  Annecy^  in  Savoy,  on  the  9th  of  Dec*  1748.  From  this 
j9p6t,  he  made  his  first  progress  into  the  world,  to  commence  his 
(studied  at  Cheunbiry,  in  prosecution  of  which  he  next  proceeded 
to  the  College  des  Provinces  at  Turin,  a  celebrated  establish- 
ment instituted  by  Charles  Emmanuel  III.  Bang  of  Piedmont, 
where  many  of  the  distinguished  men  of  talent  wnich  that  coun- 

•  Ihie  eloquent  ^oge  llistorique  de  M.  Ic  Comte  Bertholiet,  par  M.  le  Baron 
CUviei',  Whidh,  iA  pfetpetual  Secretary,  he  read  to  thft  Royal  Institute  of  Paris  in  June 
iMt^  i*  iio#  bdfoi^  ith#  woM.  1  take  this  opportuAiliy  of  pi^ring  my  tribate  to  the 
cllga&ce  of  that  J^Me^  and  of  adding,  that  I  have  not  aerupled,  in  prtparing  the  mate- 
mis  for  this -hiqfliaphy,  tO  use  it  freely,  whenerw  othet  sources  seemed  either  drfective, 
OVbUllbftUtltiemi^d. 
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tiy  hae  produced^  have  been  imbued  with  their  first  thirst  for 
science. 

Here  the  young  BerthoUet  attached  himself  to  the  study  of 
medicine,  less,  it  may  be  supposed,  from  any  views  of  interest 
to  be  gratified  in  its  pursuit,  than  from  that  mclination  already 
powerful,  which  soon  became  the  master  passion  of  his  bilSeast„ 
for  the  investigation  of  those  sciences  which  form  the  basis  cX 
the  school  of  Hippocrates.  He  remained  no  longer  at  Turin 
than  just  to  take  the  degrees  in  his  profession,  after  which 
he  proceeded  to  Paris,  as  the  future  theatre  of  his  speculations 
and  pursuits. 

His  first  appearance  in  that  capital  was  a  singular  one,  and 
the  first  acquaintance  he  made  is  a  remarkable  proof  of  the  Open 
firankness  of  an  honest  and  independent  heart.  In  that  immense 
city,  BerthoUet  had  not  one  friend ;  he  had  not  even  a  single 
introduction  to  any  one.  But,  at  that  time,  it  happened^  that 
one  of  the  most  distinguished  of  the  medical  profession,  was 
Tronchin,  a  native  of  Geneva ;  and  the  young  Savoyard  con* 
ceived  that  in  Paris  he  might  be  claimed  as  more  than  half  a 
countryman.  On  this  slender  ground  of  introduction  he  waited 
upon  Tronchin,  and  quite  contrary  to  what  the  manners  of  the 
times  might  have  led  us  to  expect,  his  new-made  acquaintance, 
prepossessed  at  first  by  his  frankness  and  intelligence,  grew 
gradually  more  and  more  attached  to  him,  until  intimacy  ripened 
into  firm  friendship.  Nor  did  this  friend  content  himselr  with 
mere  professions  of  regard,  but  soon,  by  means  of  his  all-power*- 
ful  influence  with  the  I)uke  of  Orleans,  Louis,  grandfather  of  the 
present  Duke>  and  then  uncle  of  the  reigning  king,  he  procured 
for  his  protege  the  situation  of  one  of  the  physicians  in  ordinary 
to  that  prince.  In  this  situation,  the  independent  character  of 
the  man,  and  his  attachment  to  science,  appeared.  For  while 
others  found  their  way  to  rank  and  riches  oy  their  assiduity  at 
Court,  BerthoUet  at  once  and  entirely  abandoned  himself  to  the 
prosecution  of  those  studies,  which  continued  to  occupy  and 
engross  his  whole  after  life.  Let  us  endeavour  to  accompany 
him  in  his  researches  by  detailing  the  principal  discoveries  that 
he  made,  by  stating  the  various  opinions  that  he  maintained, 
and  by  describing  the  chief  works  that  he  published,  whilst  we 
occasionally  survey  the  state  of  science  in  Europe  at  the  era  of 
each. 

The'flrst  essays  of  M.  BerthoUet,  and  his  first  appearance  as 
a  philosopher,  are  so  intimately  connected  with  the  revoluti^ 
which  the  science  of  chemistry  was  then  undergoing,  that  it  is 
impossible  to  understand  the  one,  or  to  appreciate  the  other, 
without  a  short  view  of  the  leading  principles  of  the  old  and  new 
-systems.  Nor  dught  we  to  forget,  when  we  find  our  chemist 
somewhat  obstinately  wedded  even  to  the  absurdities  of  the  old 
school,  the  lengtli  of  time  during  which  it  had  riled  without 
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ilispute,  and  the  number  of  illastrious'  names  which  it  enrolled 
among  its  disciples.  Analogy  will  suggest  to  every  one  that  the 
/same  pbenbmeha  have  accompanied  each  successive  revolution 
in  science,  or  in  philosophy,  or  in  religion,  from  the  dawn  of 
letters  in  the  midaie  ages  down  to  the  present  day. 

The  radical  evil  of  the  ancient  system  of  chemistry,  whose 
baneful  influence  pervaded  every  part  of  it,  was  Stahl's  doctrine 
o{ phlogiston*  When  a  metal  is  calcined  under  contact  with  the 
air,  it  is  gradually  converted  into  an  incoherent  earthy  mass, 
formerly  styled  a  calx.  This  calx,  according  to  the  old  school, 
is  itself  a  simple  substance ;  and  the  metal  is  a  compound  of  the 
cabc  and  phlogiston.  When  a  metal,  therefore,  is  calcined,,  it, 
in  their  lan^age,  is  resolved  into  the  calx,  its  basis,  and  at  the 
same  time  it  loses  some  other  thing  jmknown, — the  ideal,  prin- 
ciple named  phlogiston.  To  this  hypothesis,  the  processes  of 
ezperimenting,  as  they  improved,  furnished  an  insuperable  objec- 
tion. When  a  metal  is  converted  into  a  calx,  or  gets  rid  of  part 
of  its  composition,  viz.  phlogiston,  it  increases  considerably  in 
weight;  and,  on  the  contrary,  when  a  calx  is  brought  back  to 
the  metallic  state,  when  it  gains  its  phlogistic  constituent,  it 
loses  precisely  the  amount  of  weight  which  it  had  previously  gained. 
That  is  to  say,  the  simple  basis,  the  calx,  is  heavier  than  when 
to  this  same  basis  there  is  superadded  phlogiston.  To  any 
unprepossessed  mind,  this  objection  is  fatal  to  the  hypothesis  of 
Stahl ;  but  men,  bred  up  in  any  scientificcreed,  are  not  so  easily 
induced  to  renounce  their  first  belief.  And,  accordingly,  the  dis- 
ciples of  Phlogiston  only  declared  that  this  substance  is  specific 
calhf  light y  or  has  a  principle  of  levity;  or  to  speak  more  clearly, 
that  it  paralyses  the  action  of  gravity. 

However,  the  science  of  chemistry  contibued  to  advance,  and 
her  busy  votaries,  in  every  quarter  of  Europe,  by  the  ardour  of 
their  researches,  were  every  day  making  new  and  interesting 
experiments,  the  results  of  which  circulated  amon^  them  with 
electric  rapidity.  It  is  plain  that  in  such  a  state  oi  things,  any 
theory,  which  every  day  put  to  the  test,  if  radically  vicious,  must, 
notwithstanding  its  weight  or  prevalence,  have  its  errors  at  length 
exposed ;  and  after  a  struggle,  perhaps  severe,  be  utterly  over- 
thrown, and  for  ever  discarded.  Accordingly,  whilst  every  other 
cfaenust  in  Europe,  with  an  obsequiousness  unfortunately  more 
to  be  lamented  than  wondered  at,  was  perplexing  his  judgment, 
and  even  distorting  fact  itself,  in  order  to  adapt  the  phlogistic 
theory  to  the  progress  of  science,  Lavoisier  felt  it  every  day 
more  and  more  impossible  to  admit  its  accuracy.  The  important 
discoveries  of  Black,  Priestley,  Scbeele,  Cavendish,  and  others, 
respecting  factitious  airs,  ana  the  phenomena  attendant  on  the 
calcination  of  metals,  atun  early  period  seemed  to  him,  not  cor- 
rective but  subversive  of  the  system  of  Stahl.  And  the  process 
of  reaaoning  by  which  he  gradually  arrived  at  his  results  is  at 
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once  so  siisaple  and  so  conclusivef  that  one  cannot  avoid  won- 
dering, with  Cuvier,  at  the  modest  style  which  he  assumed  in 
arguing  in  support  of  the  Antiphlogistic  Theory,  on  the  one 
hand,  and  at  tne  confident  tone  of  the  obstinate  phlogistifl^s  on 
the  other.    Lavoisier  reasoned  nearly  as  follows : 

A  metal  calcined  invariably  gains  a  considerable  increase  of 
weight.  In  any  given  close  vessel,  only  a  determinate  portion  of 
metal  can  be  calcined.  Heat  may  be  applied  to  the  vessel  m 
every  various  degree,  and  for  any  len^tn  of  time:  the  quantity 
of  metal  which  may  be  calcined  withm  it  has  nevertheless  its 
fii^ed.limits,  and  calcination  in  such  a  vessel,  once  brought  to  a 
period,  can  never  again  be  renewed.  But  if  the  vessel  be  now 
opened  for  a  short  time,  and  a  fresh  supply  of  atmospheric  air 
adinitted,  the  process  of  calcination  may  fee  renewed,  and  again 
carried  on,  but  within  the  same  limits  as  before.  In  the  open  air, 
metals  may  be  calcined  to  any  extent.  After  calcination  in  a 
close  vessel,  the  body  of  air  originallv  included  has  lost  consider^ 
ably  in  volume  and  weight,  and  has  changed  several  of  its  proper^ 
ties.  The  increase  oftveight  gained  by  the  metal  measures  the 
exact  loss  of  weight  sustained  by  the  air,  so  that  the  weight  of  the 
whole  remains  unaltered.  From  these  premises,  Lavoisier  con- 
cluded, that  since  the  presence  of  atmospheric  air  is  essential  to 
calcination,  since  a  given  quantity  of  air  serves  to  calcine  only  a 

! riven  quantity  of  metal,  and  since  this  process  invariably  trans- 
eTs  'a  given  weight  from  the  air  to  the  metal,  calcination  mnst 
consist  in  the  absorption  of  a  ponderable  principle  from  the  air« 

Surely  no  process  of  reasoning  could  be  more  simple— no 
results  seem  more  inevitable  than  these ;  and  just  at  this  time  an 
experiment' made  by  Dr.  Priestley  enabled  Lavoisier  to  give  an 
analytical  demonstration  of  his  theory. 

When  mercury  is  calcined  in  a  close  vessel^  it  is  gradually 
converted  into  a  red  coloured  calx  :  at  the  same  time  a  portion 
of  the  confined  air  disappears,  and  the  residue  is  incapable  of 
contributing  to  new  calcination,  or  of  maintaining  either  com- 
bustion or  respiration.  If  the  red  calx  be  now  exposed  to  a 
stronger  heat  in  contact  with  this  deteriorated  air,  the  metal  and 
the  air  simultaneously  assume  their  original  appearance,  and 
recover  their  original  properties.  The  phenomena  of  this  expe- 
riment at  once  furnished  Lavoisier  with  the  analytical  and  syn- 
thetical tests  of  his  theory,  and  enabled  him  to  prove  that  atmo- 
spheric air  is  no  element,  but  a  compound  substancei^  of  which 
one  constituent  can  support  combustion  and  respiration,  while 
the  other  cannot. 

He  next  generalized  the  subject  by  showing  that  in  all  com- 
bustions, a  portion  of'  the  atmospheric  air  combines  with  the 
combustible. 

There  still  remained  one  serious  deficit  in  the  proofs  of  the 
truth  of  this  theory.    This  arose  from  a  phenomenon  attending 
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the  ^oiation  of  mets^s  mnoi^s  i-^whenca  re«\)dt«  so  eooftiderabto 
%  quaotitY  of  inflamniable  (tir  ?  If  the  sole  constituents  of  suU 
pburic  acid  be  sulphur  and  oKygen,  whence  comes  it  that  when 
}i  is  brought  into  contact  with  a  metal,  with  the  addition  of  a 
little  water,  so  large  a  quantity  of  inflammable  air  should  be  pro** 
duced  during  their  ^reaction?  This  objection,  which  at  first 
appeared  unanswerable,  was  soon  converted  into  a  proof  of  that 
theory  which  it  threatened  to  subvert,  by  Cavendish's  great 
discovery  of  the  composition  of  water.  He  proved  it  to  be  no 
longer' an  element,  but  formed  it  by  combining  its  constituent^ 
oxygen  and  inflammable  air.  This  experiment  was  eagerly  laid 
hold  of  by  Lavoisier,  and  repeated  by  nim  and  his  associates  in 
1783.  And  now  Lavoisier's  theory  was  established  by  an 
unbroken  chain  of  reasoning  from  experiment,  connecting  the 
double  processes  of  synthesis  and  analysis  in  its  support,  such  as 
should  have  constrained  all  enlightened  chemists  to  renounce 
for  ever  the  ancient  system  of  error. 

This,  however,  was  far  from  being  the  case  ;  and  the  sketch 
which  nas  jus(  been  given  of  the  fundamental  principles  of  the 
Gild  and  new  systems  of  chemistry  is  necessary  on  two  accounts 
m  a  life  of  BertholleU  It  is  necessary  in  the  first  place  to  under* 
stand  the  errors  under  which  he  laboured  while  yet  he  remained 
a  staunch  adherent  of  the  theory  of  Stahl ;  and  it  is  so  in  the 
at oond,  to  explain  the  large  share  which  his  subsequent  reason.* 
ings  and  discoveries  had  in  elucidating  and  supporting  the 
theory  of  Lavoisier,  after  he  became  fairly  convinced  of  its  truth. 

The  first  extant  memoir  of  Berthoilet  (which  appeared  in  the 
Joarnal  de  Physique  for  1776),  the  subject  of  which  is  Tartarous 
Acijd^  seems  never  to  have  been  laid  before  the  Academy  of 
Sciences.  The  first  which  our  chemist  appears  to  have  submit- 
ted to  that  learned  body,  is  an  essay  on  buiphurous  Acid,  read 
m  the  end  of  the  following  year.  It  is  the  custom  of  the  Aca- 
demy, it  may  be  here  remarked,  upon  receiving  any  original 
memoir,  to  appoint  one  or  more  of  their  members  to  examine 
into  its  merits,  and  to  report  on  them.  Lavoisier  was  not  unfre- 
quontly  one  of  those  who  reported  on  Berthollet*s  earliest 
memoirs,  and  they  all  furnish  most  striking  proofs  at  once  of  the 
extreme  repugnance  of  the  latter  to  adopt  the  doctrines  of  the 
new  theory,  even  when  these  seemed  most  necessary  to  him, 
and  of  the  great  respect  which  the  former  showed  even  for  the 
errors  of  our  chemist,  whose  genius  from  the  first  he  fondly  and 
tenderly  cherished.  In  this  memoir  on  Sulphurous  Acid,  while 
Berthoilet  is  compelled  to  admit  that  sulphur  during  its  combus- 
tion unites  with  a  portion  of  atmospheric  air,  he  nevertheless,  in 
viewing  its  constitution,  most  wantonly  encumbers  and  per- 
plexes his  explanations  with  an  unsparing  use  of  the  phlogiston 
of  Stahl.  Lavoisier  regarded  sulphur  as  a  simple 3>ody,  sulphu- 
rous acid  as  a  compound  of  that  body  with  a  certain  dose  of 
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pj^portipn  of  the  sAme  «ir,  B^rtboU^t,  on  tb^  pthev  \iW^$  m 
ai«  y|$w  of  the  QQQ^titutiQn  pf  sulphur  ^ud  its  two  ftpida,  gives  ^ 
atriking  specimen  of  the  old  school  pf  error  driven  to  extiemity* 
and  uoable  either  to  check  the  progress  of  eTcperiment  aiid  kqpfv* 
l^dget  or  to  go  on  with  it.  Sulphur,  says  perthollet,  i^  not  a 
spmple  body,  opt  a  conmound  one,  and  its  constituents  are  pblo- 

S'aton  and  a  base ;  sidpnuric  acid  is  a  oompoiind  of  phlogiptop, 
e  same  baseband  vitcj  air  or  oxygen  gas ;  and  sulphurous  acid 
is  the  same  base  united  to  less  vitil  air  than  exists  m  sulphuriG 
acid,  and  to  less  phlogiston  than  is  found  in  sulphur.  If  this 
complex  eicplanation  be  deprived  of  the  phlogiston,  with  isfp 
hrge  a  dose  of  which  it  is  combined,  the  exposition  of  the 
nature  pf  sulphur  and  its  acids  given  by  BerthoUet  is  not  really 
di^erent  from  that  of  Lavoisier.  At  the  same  time  it  is  di^cult 
to  conceive  how  that  chemist  could  preserve  his  patience  at 
seeing  theories,  otherwise  so  excellent,  wholly  spoiled,  and 
talents  which  might  have  been  sp  usefully  exerted,  wholly  frit- 
tered away  by  the  bigotted  support  of  a  system  which  every 
day's  experience  made  less  and  less  defensible,  and  in  deQance 
of  a  simple  yet  just  doctrine,  of  which  he  had  several  years  before 
developed  the  outlines,  and  had  now  nearly  completed  the 
proofs.  Yet,  at  this  time,  he  stood  single  in  the  Acader^y,  and 
even  Berthollet,  while  he  adn^its  the  Lavoisierian  principle  of 
the  presence  of  oxygen  in  these  acids,  cannot  rest  satisfied  until 
he  eoniuses  and  perplexes  every  thing  by  superinducing  the  error 
neou9  views  of  otahl  upon  the  plainest  facts  and  the  simplest 
theory. 

It  seems  surprising  too,  that  a  man  who  thought  so  freelv  for 
himself  as  Becthollet's  whole  after  life  proves  him  to  have  done, 
should  80  long  have  remained  attached  to  the  iU-founded  system 
of  Phlogiston.  Yet,  independent  of  the  force  of  prejudice, 
which,  once  deep-seated,  rules  with  most  power  the  strongest 
minds,  it  is  no  more  than  justice  to  Berthollet  to  state,  that  he 
himself)  in  a  memoir,  read  to  the  Academy  in  the  beginning  of 
1778,  on  the  subject  of  Sulphuretted  Hydrogen  Gas,  details  the 
experiments  which  became  the  foundation  of  a  subsequent 
material  restriction  of  the  theory  of  Lavoisier.  Of  course,  even 
if  the  conjecture  of  Cuvier  be  correct,  that  neither  Berthollet 
nor  Lavoisier  at  that  time  saw  all  the  conseijuences  re^uUipg 
from  this  experiment,  yet  as  the  former  chemist,  in  a  few  years 
after,  resumed  the  subject,  and  was  the  first,  by  many  a  year,  to 
lay  down  this  very  Umitation  of  the  doctrine  of  the  latter,  it  is 
fair  to  suppose  that,  even  at  this  time,  he  must  almost  d^  $oh 
imfHp  have  felt  a  powerful,  and  in  this  case  a  welUgrpunded 
prejudice,  against  a  leading  part  of  the  new  system. 

It  wfi^  unfprtunately  laid  down  by  Lavoisier,  as  one  of  hia 
fundamental  principles,  that  oxygen  constitutes  the  sole  priMir 
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pie  of  acidifieation.     In  his  memoir  BerthoUet  shows  thl^  suU 
jihuretted  hydrogen  gas,  in  which  oxygen  is  not  present,  neVer-i 
theiess  per/orms  a//  the  functions  of  an  acid:  and  surely  it  seems 
reasonable  that  a  doctrine  opposed  in  toto  by  every  one,  should* 
not  first  be  received  as  generally  correct  by  him  who  alone  had 
discovered  any  just  grounds  for  qualifying  one  of  its  leading- 
principles.    Yet  it  is  strange  enough  that  this  very  man  proved 
evehtaally  the  first  leading  chemist  who  did  admit  the  just  doc-, 
trines  of  the  new  theory,  and  it  seems  stranger  still  that  those 
who  held  out  longest  agiainst  its  truths,  were  also  the  first  to 
embrace  and  defend  its  errors.    But  so  it  was ;  for  BerthoUet's 
[Subsequent  assertion,  arguments,  and  numerous  decisive  experi- 
ments, all  proving  oxygen  not  to  constitute  the  sole  prineiple  of  ► 
acidification,  fell  for  many  a  year  utlheeded  on  the  ears  and< 
understandings  of  men  of  science,  until  the  united  force  of  the' 
facts  brought  forward  by  Gay-Lussac,  Thenard,  arid  Ampere, 
joined  to  the  profound  and  admirable  reasoning  of  Sir  H.  Davy,- 
at  length  established  the  accuracy  of  this  limitation  and  qualin-' 
cation  of  the  principles  laid  down  by  Lavoisier. 

In  another  memoir  of  our  chemist,  on  the  Nature  of  the  Vola-' 
tile  Alkali,  presented  soon  after  to  the  Academy,  he  announced 
^  theoiy  of  his  own  upon  the  subject,  which  proceeded  upon  a* 
basis  altogether  erroneous.  This  essay  was  entrusted  to  Lavoi- 
sier, to  report  upon  its  merits  to  the  Academy,  who,  with  disin- 
terested tenderness  for  the  honour  of  his  antagonist,  dissuaded 
him  from  committing  himself  by  the  publication  of  his  system ; 
and  5erthollet's  conduct  is  not  less  to  be  admired  for  the  assent 
which  he  immediately  yielded  to  the  kindness  and  to  the  expe- 
rience of  his  adviser.  The  memoir  was  not  published.  His 
reputation  was  thus  not  publicly  staked  in  support  of  any  erro- 
neous system ;  and  the  stimulus  which  this  very  restraint  gave 
to  the  ardour  of  his  researches,  led  him  a  few  years  afterwards  to 
one  of  his  most  elegant  discoveries,  that  of  the  true  nature  of 
the  volatile  alkali.  It  is  impossible  not  to  esteem  so  much  gene- 
rous co-operation  on  the  part  of  these  two  illustrious  chemists, 
eager  only  for  the  advancement  of  science,  and  opposed  as  they 
then  were  in  many  of  their  views  ;  yet  the  younger  remaining  as 
free  from  distrust  of  his  antagonist's  advice,  as  the  elder  was 
untainted  by  jealousy  of  his  rival's  reputation. 

In  the  subsequent  experiments  of  lierthollet  on  the  decompo- 
sition of  nitre,  phenomena  presented  themselves  of  so  easy  an 
explanation  on  the  antiphlogistic  system,  that  it  seems  astonish* 
ing  how  even  prejudice  itself  could  avoid  the  discovery  of  the 
true  composition  of  nitric  acid.  At  this  time, however,  BerthoUet 
was  prepossessed  against  the  truth,  he  clung  to  the  old  system, 
and  was  rewarded  accordingly:  for  the  fine  discovery  that, 
dxygen  and  azote  are  the  constituents  of  nitric  acid  was  tnereby 
reSfetved  for  Cavendish. 
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it  Is  uiinecessarvy  however^  to  detail  all  the  separate  difficul- 
ties in  which  fierthollet  was  involved  in  common  with  the  high* 
est  inti^Uect^  of  his  day,  from  the  same  cause,  that  of  having  the 
mind  previously  warped  by  prejudice.  Never  was  theri  a 
system  which  can  bear  the  test  of  cool  utiprejudiced  examina- 
tion less  than  Stahl's  theory  of  Phlogiston.  That  Proteus- 
principle,  which  performed  the  most  inconsistent  and  contradic- 
tory iunctions ;  sometimes  possessed  of  weight,  tangible,  and 
easily  confinable  by  the  simplest  mechanical  means ;  at  other 
times,  imponderable,  invisible,  and  eluding  all  the  e£Ports  of  the 
chemist  to  confine  it  within  the  compactest  vessels ;  at  other 
times,  possessing  even  a  principle  of  levity ;— ^the  chemical 
ikith  of  the  times,  sat  enthroned  on  the  understandings  of  all 
men  of  science.  And  though  nothing  was  more  simple  than 
Lavoisier's  whole  process  of  reasoning,  while  no  result  could  be 
more  inevitable  than  his,  the  leading  doctrines  of  his  theory  had 
been  propounded  in  1773,  and  their  proofs  were  nearly  complete 
in  1777  ;  yet  they  gained  no  adherent  of  any  note  until  sp  late 
as  1785,  when  BerthoUet  became  a  convert  to  the  truth  of  the 
system.  So  long  previous  to  this,  however,  as  1777,  ive  have 
seen  him  obliged  to  admit  in  his  memoir  on  Sulphurous  Acid, 
which  was  afterwards  printed  in  1782,  that  sulphur  unites  with 
oxygen  during  its  combustion  and  acidification,  and  that  it  is 
heavier  in  consequence  of  it.  And  in  another  memoir,  printed 
in  the  same  year,  in  his  *^  Researches  on  the  Augmentation  of 
Weight  which  Sulphur,  Phosphorus,  and  Arsenic  sustain,  whqn 
they  are  converted  into  Acids,"'  he  employs  the  same  doctrine. 
In  this  latter  essay  too,  he  expressly  confirms  the  observation  of 
Lavoisier,  that  any  given  volume  of  air  is  diminished  during 
combustion  to  an  extent,  the  weight  of  which  is  precisely  gained 
by  the  combtistiUe.  It  is  in  a  memoir  read  by  nim  in  1785,  on 
the  subject  of  Oxygenized  Muriatic  Acid,  that  he  made  a  full  and 
manly  confession  of  the  change  which  had  taken  place  in  his 
opinions,  and  in  that  very  memoir  combats  Guyton  de  Morveau, 
one  of  the  most  illustrious  disciples  of  the  phlogistic  school. 
*  Previous  to  this  time,  however,  M.  BerthoUet  had  given  to 
the  world  several  works,  all  of  the  highest  scientific  merit,  and 
some  at  ths  same  time  of  great  practical  value.  Thus  he  was 
the  first  person  who  took  an  accurate  view  of  the  constitution  of 
soaps,  in  his  essay  published  in  1780,  on  the  Combination  of 
Oils  with  Alkalies,  £anhs,  and  Metallic  Oxides.  He  therein 
showed  that  soaps  are  true  chemical  compounds,  analogous  in 
their  nature  to  salts,  and  in  which  the  oily  principle  performs 
the  part  of  an  acid.  He  also  showed  that  this  principle  is  capa- 
ble of  fornnng  soaps,  not  merely  by  combining  with  the  fixed 
alkalies,  potash  and  soda,  but  also  vrith  the  volatile  alkali,  with 
the  alkahne  earths,  with  tjxe  earths  proper,  with  the  metallic 
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o)(id«8,and  m  short  with  every  sub^twcQ  which,  ii|  com^oation 
with  tbQ  3troqg^r  apida,  fonps  a  aalt. 

J^  the  sfLine  year  he  published  two  memoirs,  one  ori  the 
Nature  of  Animal  Suhstauces,  a  subject  which  he  more  fully 
elucidated  afterwards  on  the  occasion  of  his  brilliant  discovery, 
of  the  composition  of  ammonia;  the  other,  ou  Phosphoiric  Acidi 
in  which  h^  sucQeeded  in  proving,  that  this  acid  exists  r^ady 
formed  in  the  animal  body,  and  that  it  is  not  a  product  of 
putrefaction,  or  of  the  artificial  processes  employed  to  septirate 
it,  as  was  beUeved  by  some  of  the  most  eminent  chemista  of  the 
day. 

In  1781  he  was  elected  Member  of  the  Academy  of  Sciences 
at  Paris,  in  preference  to  the  celebrated  Fourcroy,  Quatrem^re 
d'l^onvai,  and  other  competitors.  This  was  one  of  the  most 
distmguished  learned  bodies  of  which  he  could  be  chosen  a 
member ;  and  long  previous  to  the  close  of  bis  life,  he  had  been 
elected  into  almost  cdl  the  celebrated  scientific  societies  in 
Europe,  who  were  proud  to  enrol  such  a  name  as  that  of  Ser-* 
thoUet  among  their  fellows. 

In  the  year  1784,  M.  BerthoUet  again  found  a  competitor  in 
M*  Fourcroy,  though  the  result  was  a  different  one.  The  death 
of  Macquer  left  the  chemical  chair  at  the  Jardin  du  Roi  vacant, 
and  M.  Buffon,  Intendant  of  that  Institution,  bestowed  it  on 
Fourcroy  in  preference  to  BerthoUet.  It  is  said  that  Buffbn'p 
Vanity  was  piqued  by  the  idea  that  the  Duke  of  Orleans,  who 
supported  !oerthollet's  interest,  had  not  paid  him  sufficient  court 
on  the  occasion ;  but  we  may  well  say  with  Cuvier,  that  there  is 
no  need  to  recur  to  such  a  motive  for  the  explanation  of  the  ill 
success  of  BerthoUet.  For  if  his  chemical  acquirements  and 
originality  of  thought  procured  him  the  seat  in  the  Academy 
before  Fourcroy,  the  fascinating  elocution  of  the  latter  equally 
entitled  him  to  be  preferred  to  the  professorial  chair,  which 
immediately  under  hi^  auspices,  engrossed  the  attention  of 
crowds  of  admiring  pupils. 

Let  us  not  here,  however,  omit  to  mention,  that  one  of  the 
situations  which  had  been  held  by  Macquer  was  at  this  time 
confen'ed  on  BerthoUet.  He  was  now  appointed  Government 
Commissary  and  Superintendant  of  the  Dyeing  Processes ;  and 
it  may  be  supposed  that  this  nomination  necessarily  turned  bis 
pecuhar  attention  to  the  study  of  that  useful  art,  into  which  he 
ny  and  bye  introduced  so  many  capital  improvements. 

The  next  memoir  pubUshed  by  our  chemist  appeared  two 
years  after  this,  on  the  occasion  of  his  succeeding  in  discovering 
the  mode  of  obtaining  the  caustic  fixed  alkalies  in  a  state  of 
complete  purity.  This  disco^^ery,  although  not  one  of  the  least 
useful,  is  certainly  not  one  of  the  most  brilliant  of  those  made 
by  BerthoUet,  and  indeed  is  chiefly  remarkable  as  a  proof  that 
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even  at  tfaift  etriv  period  lie  stood  pre-eminent  nmong  the 
ebeoiiettt  of  his  day,  by  his  superior  acquaintance  with  the 
resources  of  analysis,  and  by  his  greater  penetration  in  fore* 
seeing  the  new  applications  of  which  they  were  susceptible. 
But  although  this  is  not  one  of  the  discoveries  which  redoqnds 
most  to  the  fame  of  the  individual,  it  is  one  which  has  contri- 
buted most  materially  to  the  advancement  of  science.  The 
pure  caustic  alkaU  has  continued  ever  since  that  moment  a  most 
powerful  instrument  in  the  conduct  of  almost  every  department 
of  analysis,  in  the  animal,  the  vegetable,  or  the  mineral  king- 
dom ;  and  to  it  we  are  especially  indebted  for  almost  dl  the 
knowledge  we  possess  respecting  the  constitution  of  the  pre* 
cious  stones,  and  other  refractory  mineral  compounds.  The 
greatest  eclat  does  not  always  attend  the  most  useful  improve- 
inents. 

The  year  1786  was  on  many  accounts  a  remarkable  one  in  the 
life  of  Berthollet.  In  it  he  had  the  honour  of  being  the  first 
French  chemist  of  any  note  who  acceded  to  the  doctrines  of 
Ziavoisier :  in  it  he  gave  to  the  world  his  brilliant  discovery  of 
the  composition  of  ammonia ;  and  in  the  course  of  the  same 
year,  he  published  his  first  essay  on  the  Nature  of  Dephlogisti- 
eated  Marine  Acid,  or  Chlorine,  thus  entering  upon  a  field  from 
which  he  afterwards  reaped  so  rich  a  harvest  of  lame. 

The  constitution  of  azote  and  its  combinations  had  long  been 
a  bar  to  the  progress  of  the  Lavoisierian  doctrines.  Nothing 
can  be  more  strongly  marked  than  the  difference  which  exists 
between  the  natures  of  animal  and  vegetable  substance,  yiet 
there  was  nd  subject  whose  investigation  proved  more  difficult 
for  chemists,  than  the  cause  of  these  distinctions.  One  of  the 
first  steps  towards  distinguishing  these  characteristics  was  made 
by  Berthollet,  when,  in  1780,  he  showed  that  a  large  proportion 
of  azote  forms  an  invariable  constituent  in  every  animiat  sub- 
stance. Still,  however,  the  prominent  part  which  azote  performs 
ki  chemistry  oi^anic  and  inorganic,  long  continued  an  impene- 
trable mystery,  and  remained  one  of  the  last  and  most  serious 
obstacles  to  the  establishment  of  Lavoisier's  theory.  Nor  need 
this  mystery  be  wondered  at,  for  at  this  time  neither  the  com- 
position of  ammonia  nor  of  nitric  acid  was  known,  and  water, 
which  so  often  mingled  itself  in  every  analysis,  was  yet  regarded 
as  an  element. 

The  destructive  distillation,  or  the  spontaneous  putrefaction  of 
animal  substances,  gives  invariably  as  one  product  a  quantity  of 
the  volatile  alkali :  the  same  process  appUed  to  a  vegetable  prin- 
ciple, as  certainly  produces  a  substance  of  an  acid  nature. 
Bodies  belonging  to  either  class,  when  abandoned  to  spontane- 
ous decomposition,  yield  matter  which  is  eminently  adapted  to 
the  support  of  vegetable  life  ;  but  in  addition  to  this,  subjects  of 
the  animal  kingdom^  under  certain  circumstances,  are  charao* 
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terized  by  generating  a-^reat  quantity  of  nitric  acid,  daring  the 
progress  of  decomposition.  In  what  state  of  combination,  it 
was  vainly  asked,  do  these  three  singular  products,  azote,  am* 
monia,  and  nitric  acid,  or  their  constituents,  exist  in  the  animal 
body?  It  has  been  already  remarked  that  Berthollet  proved  azote 
to  be  an  invariable  constituent  of  animal  matter :  tie  now  pro- 
ceeded a  step  farther  by  making  the  famous  discovery  that 
ammonia  is  a  compound  of.  azote  and  hydrogen.  The  only 
blank  remaining  to  be  filled  up,  with  a  view  to  the  complete 
development  of  animal  nature,  was  the  exploring  of  the  nature 
of  nitric  acid,  which  was  successfully  performed  by  BertboUet's 
friend.  Cavendish,  who  showed  it  to  consist  of  oxygen  and 
azote.*  Berthollet  was  now  enabled  to  form  a  completely  new; 
simple,  and  satisfactory  theory  of  the  constitution  of  animal 
substance,  founded  entirely  on  experiment,  and  accounting 
easily  for  every  appearance  which  had  hitherto  embarrassed  the 
chemist.  Animal  substances,  said  he,  differ  from  vegetable,  by 
containing  a  large  proportion  of  azote  as  an  invariable  constitu- 
ent. During  destructive  distillation,  or  during  putrefaction,  the 
elements  of  the  complex  animal  principles  are  disunited,  and  in 
obedience  to  the  new  affinities  which  are  thus  called  into  action, 
unite  in  new  proportions,  and  form  with  each  other  more 
simple  combinations.  The  azote,  at  this  time  disengaged,  has 
a  strong  tendency  to  unite  with  the  hydrogen  (another  invariable 
constituent  of  animal  substance),  the  instant  it  is  set  free,  and 
the  product  is  ammonia.  In  a  situation  favourable  to  the  union 
of  the  azote  with  oxygen,  there  will  also  be  a  formation  of  nitric 
acid. 

Nothing  could  be  more  simple — nothing  more  complete,  than 
this  explanation ;  and  by  combining  with  it  the  brilliant  disco- 
very made  shortly  before  by  Cavendish,  that  water  is  a  compound 
of  oxygen  and  hydrogen,  a  lustre  was  shed  abroad  upon  the 
science  in  every  quarter,  illuminating  even  those  regions  over 
which  obscurity  had  previously  hung  her  deepest  shade.  In 
almost  every  department  of  chemistry,  there  had  till  then  been 
a  number  of  important  facts  unexplained^  and  seemingly 
isol&ted,  but  which  the  intimate  relations  subsisting  between  the 
composition  of  these  three  substances  served  at  once  to  eluci- 
date and  to  connect.  Chemistry,  at  this  period,  was  at  that 
stage  of  advancement,  when  an  immense  mass  of  facts  had  been 
accumulated,  which,  however,  had  no  apparent  dependence  on 
each  other,  but  which  only  required  the  regard  of  a  masterspirit 
to  be  thrown  over  them  in  order  at  once  to  appreciate  their  indi- 
vidual value,  and  their  mutual  relations,  to  penetrate  the  general 
and  uniform  laws  and  principles  which  govern  them  all,  and  to 

*  So  simultaneous  wer<  these  important  discoveries  in  the  neighbouring  kingdoms, 
tbat  the  private. letters  of  the  emulous  friends,  mutually  announcing  the  discovery  of 
cach^  are  said  to  have  actually  passed  each  other  on  the  way. 
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combine  them  into  a  simple  and  well-digested  whole.  This 
.undertaking  was  made  practicable  after  these  discoveries  of 
BerthoUet  and  Cavendish,  and  the  mode  in  which  Lavoisier  and 
BerthoUet  performed  it  ranks  them  among  the  first  philosophfsrs 
of  the  age. 

.  As  BerthoUet  was  by  this  time  confessedly  one  of  the  very 
first,  chemists  of  France,  he  almost  necessarily  became  one  of 
those  who  npw  undertook  to  introduce  an  important  reform  into 
the  language  of  that  science  of  which  they  had  completely 
<^hanged  the  system.  Lavoisier,  BerthoUet,  Fourcroy,  and 
Guyton  de  Morveau,  combined  to  plan  and  organise  a  new  phi* 
losophical  chemical  nomenclature.  Such  an  undertaking  nad 
long  been  a  great  desideratum,  of  which  every  day's  experience 
made  the  necessity  more  pressing  and  imperious.  After  the 
important  discoveries  which  had  been  made,  and  the  many  new 
views  which  had  been  introduced  into  the  science,  it  became  a 
matter  of  very  great  ditficulty  to  describe  the  one  or  to  jexplaia 
the  other  in  a  language  which  had  a  constant  reference  to  the 
phlogistic  system.  For  Lavoisier  and  his  confederates,  this  was 
wholly  impossible,  since  the  basis  of  the  new  system  rested  on 
the  subversion  of  the  old.  They  accordingly  set  about  a  radical 
reform  where  no  palliative  measures  could  be  available,  and  if, 
after  all  the  changes  they  effected,  and  all  the  improvements 
they  introduced,  by  their  "  Methodical  Nomenclature,"  there 
should  still  be  discovered  not  a  few  omissions  and  anomalies, 
any  feeling  of  regret  that  they  did  not  do  more  should  be 
absorbed  in  the  gratitude  that  is  justly  due  to  them  for  having 
done  sO  much. 

,  Indeed  it  would  be  difiicult  to  point  out  how  even  men  so 
gifted  as  they  were  could  have  employed  their  talents  in  a  man- 
ner more  beneficial  to  science,  than  in  the  construction  of  this 
new  language.  The  imagination  can  hardly  conceive  a  more 
barbarous^  repulsive,  unmeaning  chaos,  than  the  chemical 
nomenclature  had  for  more  than  a  century  presented.  It  was 
founded  by  Stahl  in  1720,  and  it  is  easy  to  suppose  how  little 
the  first  attempt  at  methodising  chemical  facts,  made  in  the 
very  infancy  ot  the  science,  would  suit  the  rapid  progress  of 
discovery  which  characterised  the  18th  century.  It  retained 
not  a  few  of  the  uninteUigible  terms  of  the  alchemist,  and  more- 
over was  adapted  to  the  system  of  Phlogiston,  so  as  to  be  wholly 
void  of  meaning  when  detached  from  it.  Thus  the  access  to 
knowledge  was  rendered  unnecessarily  thorny  and  difficult, 
while  the  initiated  found  the  science  itself  proportionally  less 
advanced.  Nothing  could  be  more  wildly  arbitrary  than  the 
names  then  affixed  to  the  various  chemical  bodies,  forming  a 
jargon  in  which  men  and  gods,  beasts,  fish,  and  fowl,  and  things 
€i  the  inanimate  creation,  all  found  a  namesake  which  the  inven* 
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Uft  intended  according  to  hii9  varying  whim;  now  as  a  eo&^li* 
metlt  to  heaven,  and  now  as  a  mark  of  regard  for  aught  Utat 
struck  his  fancy  in  or  upon  the  earth.  Nay  it  would  seem  that 
«ome  men  of  very  perverse  inclination  endeavoured  by  the  name 
to  mislead  and  deceive  the  uninitiated  as  to  the  thing  ;— as  it  is 
difficult  in  any  other  way  to  account  for  a  fact  such  as  that  three 
most  deadly  poisons,  the  acetate  of  lead,  the  chloride  of  anti* 
mony,  and  the  chloride  of  arsenic  respectively,  should  have  been 
styled  the'  sugar  of  lead,  and  the  butter  of  antimony  and  of 
ars^nie.  In  fine,  system  was  unknown, — there  was  no  co-ope* 
ration,  but  each  in  his  turn,  in  this  important  work,  invented  for 
himself;  and  the  greater  part  of  the  names  thus  bestowed  havd 
no  reference  to  the  subject  designated,  and  are  totally  indepen« 
dent  of  methodical  arrangement. 

That  after  the  total  revolution  which  the  science  had  under- 
gone, it  could  continue  much  longer  to  be  tolerated,  was  impos*- 
sible ;  and  so  early  as  1782,  Quyton,  the  last  of  the  great  French 
chemists  who  acceded  to  the  new  doctrines,  was  nevertheless 
the  first  to  furnish  a  memoir  to  the  Academy  proposing  a  new 
chemical  nomenclature.  So  soon,  therefore,  as  he  became  a 
convert  to  the  new  theory,  the  four  leading  chemists  in  France 
set  about  providing  for  the  exigencies  of  the  science,  by  furnish* 
ing  it  with  a  new  methodical  nomenclature. 

The  first  principle  in  planning  the  new  nomenclature  was  to 
connect  the  words  with  the  things  they  were  intended  to  repre* 
sent,  as  is  shown  in  the  only  words  they  truly  invented,  oxygen, 
hydrogen,  and  azote ;— the  next  was  so  to  methodize  them,  as 
to  present  a  connected  view  of  the  chemical  facts  then  "known^ 
at  the  same  time  endeavouring  to  provide  for  the  future  exten- 
sion of  the  science.  The  roots  of  new  denominations  employed 
to  express  bodies  of  recent  discovery  were  drawn  from  the 
Greek  language,  partly  to  avoid  entirely  any  connexion  with  the 
barbarous  system  previously  used,  and  partly  because  this  mode 
afforded  a  facility  of  expressing  a  compound  substance  by  an 
easy  compound  name,  at  the  same  time  that,  by  varying  the 
termination,  it  wSis  easy  to  mark  the  different  states  of  the  sub- 
stance so  compounded.  Thus  these  terminations  are  the  same 
in  analogous  substances,  and  to  name  them  conveys  at  once  the 
nature  of  the  composition  to  which  each  is  appropriated;  and 
by  this  method  there  was  introduced  the  greatest  precision  and 
accuracy  into  the  whole  science,  in  which  system  immediately 
took  the  place  of  chaos. 

Gf  the  great  benefits  conferred  by  this  new  nomenclature  on 
chemistry,  it  is  impossible  to  doubt ;  and  of  the  philosophical 
views  on  which  it  was  constructed  and  arranged,  the  success 
with  which  for  many  years  it  adapted  itself  perfectly  to  every 
improvement  in  the  science^  is  sufficient  evidence.    Indeed,  it 
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is  only  within  these  few  years  that  the  new  views  whicih  have 
been  taken  of  the  nature  of  chlorine  and  fluorine^  the  discovery 
of  iodine  and  cyanbgen^  the  decomposition  of  the  alkalies,  and 
the  electro-chemical  theory,  haviiig  together  introduced  more 
enlarged  and  philosophical  ideas  of  the  nature  of  combustion 
and  of  chemical  affinity,  than  were  entertMined  by  Lavoisier, 
BerthoUet,  and  their  associates,  a  coiTesponding  modincation  of 
their  nomenclature  is  become  necessary.  The  recent  doctrine 
of  chemical  equivalents  too  renders  this  reform  still  more  requi- 
Bitkf  and  promises  to  give  a  degree  of  mechanical  precision  to 
chemical  nomenclature,  such  as  the  French  chemists  could  not 
possibly  have  imagined  or  aiiticipated.  The  difficulty  now  is,  to 
biing  the  leading  chemists  of  Europe  to  concur  in  any  one 
method  or  set  of  principles  in  introducing  the  innovation.  Each 
iias  his  own  peculiar  ideas  on  the  subject,  and  for  want  of  some 
centre  of  reunion,  some  mode  of  having  a  full  discussion  of  their 
separate  opinions,  there  is  as  yet  no  immediate  prospect  of  even 
^  provisional  nomenclature,  however  much  its  want  may  be  Mt 
to  be  injurious  to  the  interests  of  science. 

We  now  approach  a  brilliant  period  in  the  life  of  Berthollet, 
who  had  not  yet  however  completed  his  40th  year.  In  1787,  by 
his  essay  on  the  Composition  and  Properties  of  Prussic  Acid, 
he  gave  a  striking  proof  of  the  independence  of  a  mind  which 
ever  judged  freely  for  itself,  and  thereby  often  rose  superior  to 
the  prejudices  of  the  day^  It  was,  as  has  been  previously 
noticed,  one  of  the  doctrines  of  the  theory  of  Lavoisier,  that 
oxygen  is  the  acidifying  principle,  and  that  no  acid  Exists  with* 
out  its  presence.  So  soon  as  the  leading  features  of  this  theory 
began  to  be  received  by  chemists  as  correct,  an  implicit  assent 
to  all  its  details  was  given  by  almost  every  chemist,  save  Ber* 
thoUet.  We  have  already  seen  that  in  his  memoir  on  Sulphu-^ 
tetted  Hydrogen  Gas,  in  1778,  he  stated  it  to  perform  all  the 
functions  of  an  acid,  and  now  again,  in  this  Essay  on  the  Nature 
of  Prussic  Acid,  he  found  himself  enabled,  after  the  successful 
issue  of  an  analysis,  attended  by  no  ordinary  difficultids,  to 
declare,  that  prussic  acid  contains  no  oxifgen*  He  showed  that  il 
nevertheless  performs  every  function  of  an  acid,  having  affinity 
for  and  combining  with  alkalies,  neutralizing  them,  and  forming 
with  them  crystallizable  compounds,  and  being  again  displaced 
from  these  combinations  by  the  more  powerful  acids.  The  ana- 
logy to  an  unbiassed  mind  was  complete  ;yetBerthollet's  opinion, 
that  acids  may  etist  without  the  presence  of  o^ljrgen,  gained  not 
a  siiigk  convert.  The  new  theory  now  found  an  implicit  acquies- 
oence  in  its  errors,  not  less  unreasonable  than  the  reluctant  atid 
tardy  assent  which  had  been  yielded  to  its  truths.  Nay,  so 
undisputed  became  its  authority,  even  in  those  poiiits  in  Which 
efteh  HMUi's  own  experience  should  have  been  bis  guidfe,  thM 
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when  BerthoUety  nine  years  after  this,  again  resumed  the  subject, 
again  investigated  the  nature  of  sulphuretted  hydrogen,  and 
again  confirmed  every  former  statement  he  had  made^ 
though  he  had  long  been  confessedly  one  of  the  first  French 
chemists,  again  found  the  same  ill  success  in  attempting  to 
establish  an  important  truth  which  has  only  .commanded 
general  assent  since  the  recent  era  to  which  we  have  already 
alluded. 

But  the  year  1787  is  further  remarkable  as  the  date  of  the 
publication  of  some  of  Berthollet's  most  important  researches 
.into  the  nature  of  chlorine.  He  had  already  given  to  the  world 
his  first  memoir  on  this  subject  in  1785 :  it  was  one  which  came 
repeatedly  under  his  notice,  and  on  each  occasion  his  investiga- 
tions were  attended  by  results  the  most  important ;  at  one  time 
to  the  interests  of  science,  at  another  to  the  advancement  of  the 
arts.  His  experiments  on  this  substance  may  be  divided  into 
three  branches.  The  first  regards  the  nature  of  simple  chlo-r 
rine  ;  the  second,  its  combination  with  oxygen  ;  and  the  third, 
its  property  of  destroying  vegetable  colour. 

Ihe  history  of  M.  Berthollet's  researches  into  the  constitution 
of  chlorine  is  one  of  the  greatest  interest  and  instruction.  The 
views  which  he  adopted  have  been  proved  by  subsequent  expe<- 
riments  to  be  erroneous  ;  but  the  process  of  reasoning  by  which 
he  arrived  at  his  results  appeared  so  plain,  his  conclusions 
tseemed  so  inevitable,  and  all  the  phenomena  were  by  its  means 
so  satisfactorily,  accounted  for,  that  during  a  period  of  twenty- 
five  years,  his  theory  was  universally  received.  Its  overturn  has 
been  the  consecjuence  only  of  the  discovery  of  facts  unknown 
at  the.  time  of  its  formation,  the  metallic  basis  of  the  alkalies, 
the  new  substance  iodine,  and  several  others,  all  of  which  are 
closely  analogous  in  their  properties  with  chlorine. 

Scheele,  who  discovered  chlorine  in  1774,  had  also  the  great 
merit  of  taking  a  correct  view  of  its  constitution.,  .  He  called  it 
dephlogislicated  muriatic  acid,  or,  in  modern  terms,  muriatic  acid 
deprived  of  its.  hydrogen.  BerthoUet,  on  the  contrary,  considered 
muriatic  acid  to  be  the  simple  (or  at  least  the  till. then  undecom- 
pounded)  body,  and  he  regarded  chlorine  as  a  compound  of  this 
simple  substance  and  oxygen.  And  his  reasoning  on  the  subject 
seemed  then  to  be  close  and  irrefragable. 

If  muriatic  acid  be  digested  over  the  black  oxide  of  manga- 
nese, a  portion  of  it  is  decomposed,  and  separates  in  the  state 
of  chlorine  gas  ; .  the  remaining  portion  is  found  to  hold  in  solu- 
tion the  oxide  of  manganese  at  an  inferior  degree  of  oxidation. . 
Of  course,  the  black  oxide  has  also  undergone  decomposition, 
and  given  up  a  portion  of  its  oxygen  ;  but  not  a  trace  of  this  gas 
remains  in .  the  liquid.  From  this,  BerthoUet  concluded,  that  it 
h9Agpne  ojf  with,  the^  chlorine,  and  formed  part  of  tk^t  suhsinnee: 
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in  place  of  which,  the  modem  account  is  that^  muriatic  aicid 
beiog  compounded  of  chlorine  and  hydrogen^  the  hydrogen  com^ 
bines  with  the  excess  of  oxygen  in  the  black  oxide  of  manganese^ 
forming  water,  while  the  chlorine,  a  simple  substance,  is  set  at 
liberty.  This  experiment,  however,  seemed  to  BerthoUet  and 
to  all  his  brother  chemists,  to  furnish  a  convincing  synthetical 
demonstration  of  the  composition  of  chlorine*  ms  analytical 
proof  was  the  following : 

An  aqueous  solution  of  chlorine,  exposed  to  the  light  for  some 
days,  gave  off  a  quantitu  of  oxygen  gas  amounting  to  nearly  one- 
third  of  its  volume.  After  this  evolution  had  ceased,  no  trace  of 
chlorine  appeared  behind,  the  only  substance  remaining  in  the 
liquid  being  muriatic  acid.  Here,  then,  the  chlorine  seemed  to 
be  decomposed  into  muriatic  acid  and  oxygen*  BerthoUet  mea- 
sured the  volume  of  oxygen  gas  evolved,  and  estimating  the 
quantity  of  muriatic  acid  formed  by  throwing  it  down  with 
nitrate  of  silver,  he  found  himself  able  to  calculate  the  propor- 
tions of  the  supposed  constituents  of  chlorine*  The  moaem 
jaccount  of  the  phenomena  just  mentioned  is>  that  a  certain  quan- 
tity of  water  undergoes  decomposition,  its  hydrogen  combining 
with  the  chlorine,  and  forming  muriatic  acid,  while  its  oxygen 
escapes  in  tlie  state  of  gas*  BerthoUet,  however,  having  his 
views  of  the  nature  of  chlorine  now  rested  on  apparently  the 
strongest  of  all  grounds,  changed  the  appellation  of  Scheele 
into  that  of  oxygenized  muriatic  acid;  a  name  which  it  retained 
until  Sir  H.  Davy  published  his  new  view  of  its  constitution  in 
1810. 

On  this  occasion,  it  is  proper  to  observe,  that  the  very  extent 
of  Berthollet's  acquaintance  with  chemical  facts  tended  to  mis- 
lead his  views  when  once  they  had  taken  a  wrong  bias,  and  to 
strengthen  the  confidence  he  felt  in  this  erroneous  opinion, 
Lavoisier  had  shortly  before  this  shown  that  no  metal  can  unite 
with  an  acid,  unless  it  be  in  the  first  place  combined  with  a  dose 
of  oxygen.  Now,  if  metallic  zinc  be  put  into  an  aqueous  solu- 
,tion  pf  chlorine,  it  dissolves  there  as  silently  as  sugar  does  in 
water.  There  is  no  effervescence,  no  evolution  of  gas,  as  is 
ordinarily  the  case  during  the  solution  of  metals  in  acids,  and 
from  the  liquid,  by  the  proper  chemical  reagents,  there  may  be 
separated  muriatic  acid  and  oxide  of  zinc.  Here,  said  Berthol- 
let,  the  oxygenized  muriatic  acid  imparts  its  oxygen  to  the  zinc, 
and  then,  ttie  disengaged  muriatic  acid  combines  with  the  'newly- 
formed  dxide,  and  produces  muriate  of  zinc.  In  place  of  which 
the  modern  explanation  is,  that  the  chlorine  acts  directly  upon 
the  zinc ;  and  that  when  Uiese  two  substances  are  obtained  in 
the  state'  of  muriatic  acid  and  oxide  of  zinc,  a  corresponding- 
quantity  of  water  has  undergone  decomposition,,  its  hydrogen 
jand  oxygen  having  united  respectively  with  the  chlorine  and'the 
metal* 

Ifew  $eries,  vol,  ix,  c 
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Another  of  the  leading  corroborationB  of  this  theory  of  the 
nature  of  chlorine,  it  is  surely  interesting  to  give,  in  order  to 
explain  fully  the  grounds  on  which  the  whole  chemical  world, 
with  BerthoUet  at  their  head,  went  into  a  great  error  at  a  period 
when  investigation  was  peculiarly  alive,  and  continued  in  it 
during  the  active  researches  of  a  quarter  of  a  century.  It 
was  this :  the  weaker  acids  are  unable  of  themselves  to  expel 
the  excess  of  oxygen  from  the  black  oxide  of  manganese,  so  as 
to  unite  with  the  saUfiable  oxide ;  but  when  aided  by  any  sub- 
stance, sugar  for  example,  having  a  strong  affinity  for  oxygen, 
the  salifiable  oxide  is  then  developed,  which  the  acid  immediately 
dissolves.  This  BerthoUet  held  to  be  the  precise  account  of  the 
phenomena  attending  the  solution  of  the  black  oxide  of  manga* 
nese  in  muriatic  acid.  The  acid  has  a  strong  affinity  for  oxy- 
gen ;  it  has  also  a  strong  affinity  for  the  salifiable  oxide  of  man* 
ganese  ;  hence,  a  portion  of  it  combines  with  the  excess  of 
oxygen,  and  flies  off  in  the  state  of  oxygenized  muriatic  acid: 
the  remainder  combines  simultaneously  with  the  salifiable  oxide 
Ihus  developed,  and  forms  along  with  it  the  common  muriate  of 
manganese. 

There  are  few  more  interesting  explanations  of  chemical 
phenomena  than  those  on  the  one  hand  urged  with  so  much 
force  by  BerthoUet  in  support  of  his  theory,  and  those  on  the 
other  which  modern  science  is  now  enabled  to  offer  in  complete 
nub  version  of  it.  It  is  entertaining  to  consider  each  of  these 
views  even  separately,  and  it  is  highly  useful  to  compare  them 
with  each  other.  We  thus  find  as  the  result  of  all  the  intellect 
-and  research  which  has  been  brought  to  bear  on  the  question, 
-that  Scheele  has  the  praise  of  having  truly  viewed  the  nature  of 
that  important  substance,  which  he  had  also  the  merit  of  disco* 
vering;  while  to  BerthoUet  belongs  the  scarcely  smaUer  honour 
of  having  overturned  the  doctrine  of  Scheele,  and  of  having  so 
firmly  erected  his  own  hypothesis  in  its  sj^ead,  that  it  remamed 
nnshaken  and  almost  unquestioned,  until  our  illustrious  country- 
man Daw  succeeded  in  restoring  chlorine  once  more  to  its 
original  character. 

{To  he  continued.) 


Article  II. 
On  the  Chloride  of  Titanium.    By  Mr.  E.  S.  George. 

(T6  the  Editors  of  the -Annals  of  Philosophy.) 
GBKTUSMfiK,  Orove  Terrace^  Leeit^  Nov.  13, 1S24. 

In  a  paper  published  in  the  Philosophical  Transactions  for 
1823,  Dr.  Wollaston  states,  that  the  substance  from  Merthyr 
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Tydvil;  which  he  has  shown  to  be  metallic  titamam^  oceuiH  also 
at  the  Low  Moor  Iron  Works,  near  Bradford,  Yorkshire.  Harm- 
ing a  short  time  ago  an  opportunity  to  examine  the  foundation 
of  a  blown  out  furnace  at  the  Low  Moor  Iron  Works,  I  found  the 
Upper  part  of  the  stone,  upon  which  the  melted  metal  rests,  com«> 
pletely  penetrated  by  metallic  iron,  sulphuret  of  iron,  and  carbon* 
iiUceous  matter,  amongst  which  brilliant  cubes  of  metallic  tita- 
nium were  thickly  dispersed. 

Upon  a'  portion  of  this  substance  reduced  to  a  coarse  powder 
I  poured  muriatic  acid  ;  a  large  quantity  of  hydrogen  and  sul- 
phuretted hydrogen  gases  was  extricated,  and  after  ebullition  in 
excess  of  acid,  the  iron  and  earths  contained  in  the  stag  werd 
dissolved,  leaving  brilliant  cubes  of  titanium  having  a  colour 
between  that  of  copper  and  gold  and  possessing  great  m^tallie 
brilliancy,  mixed  with  grains  of  silex ;  the  carbonaceous  part  bad 
floated  away  with  the  muriatic  solutions. 

Having  removed  the  grains  of  silex,  60  grains  of  the  metallic 
titanium  were  placed  in  a  glass  tube,  and  a  current  of  chlorine 
(from  which  all  moisture  had  been  removed  by  dry  chloride  of 
calcium),  passed  over  them,  no  action  was  perceptible,  nor  was 
the  lustre  in  the  least  impaired ;  on  heating  to  ignition  the  part 
of  the  tube  in  which  the  titanium  was  placed,  a  fluid  gradually 
condensed  in  the  cool  part  of  the  tube,  and  was  collected  by 
gently  inclining  it. 

This  fluid  is  transparent  and  colourless ;  it  possesses  consi- 
derable density  ;  on  exposure  to  the  atmosphere^  it  emits  dense 
white  fumes,  having  a  pungent  odour  resembling,  but  not  nearly 
so  offensive  as,  chlorine;  the  dense  fumes  appear  to  depend  upon 
the  presence  of  moisture  ;  it  boils  violently  at  a  temperature  a 
little  higher  than  212°  Fahr.'and  is  recohdensed  without  decom- 
position :  on  the  addition  of  a  drop  of  water  to  a  few  drops  of 
this  liquid,  a  very  rapid,  almost,  explosive  disengagement  of 
chlorine  ensued,  attended  by  a  considerable. elevation  of  tem- 

J)erature,  and  when  the  water  is  not  in  excess,  a  solid  salt  is 
brmed. 

This  salt  is  very  soluble  in  water,  deliquescent,  and  its  solu- 
tion possesses  all  the  properties  of  muriate  of  titanium,  giving  a 
brownish  red  precipitate  with  prussiate  of  potash,  a  dark  red 
with  infusion  of  galls ;  with  pure  potash  a  gelatinous  precipi- 
tate, soluble  in  excess  of  muriatic  acid,  and  after  subsidence 
nitrate  of  silver,  occasioning  in  the  supernatant  fluid  a  precipi- 
tate of  chloride  of  silver:  ammonia  throws  down  a  white 
precipitate  from  the  solution. 

A  salt  possessing  the  same  properties  crystallizes  in  the  inte- 
rior of  the  tube  when  the  chlorine  is  not  freed  from  hygrometric 
moisture. 

To  ascertain  the  composition  of  the  two  substances,  upon  14*6 

c2 
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gi-dms  of  the  fluid  in  a  loiig  test  tube,  I  dropped  a  weighed  por-»* 
tion  of  water  very  gradually ;  chlorine  was  disengaged  rapidly^ 
and  the  temperature  of  the  tube  became  considerably  elevated  ; 
aftet  cooling  I  found  the  loss  of  weight  4  grs. :  the  solution* 
gave  with  gallic  acid  a  dark  red  precipitate.  This  fluid  is  the 
perchloride  of  titanium^  since,  by  the  separation  of  chlorine,  it  ia 
converted  into  the  prptochloride>  which  becomes  the  muriate  by 
solution. 

From  the  difficulty  attendant  upon   the  drying  of  the  salt 
(whether  formed  by  crystallization  in  the  tube,  or  by  the  decom- 
position of  the  perchloride),  without  rendering  a  part  insoluble ; 
I  added  water  to  a  solution  of  muriate  of  titanium  formed  by  the 
decomposition  of  the  perchloride  by  water,  and  divided  the  solu- 
tion  into  two   equal  parts;  from  the   one  I  precipitated  the 
oxide  of  titanium  by  potash;  the  precipitate  when  dried  weighed 
7  grains,  and  from  the  other  i  precipitated  the  chlorine  by    . 
nitrate  of  feilver;  the  chloride   of  silver  when  dried  weighed 
16  graind>  containing  chlorine  3*6,     Hence  the  muriate  of  tita-   * 
niiim  is  Composed  of  oxide  of  titanium  7,  muriatic  acid  (chlorine   . 
3*64  +  hydrogen  1  — )  3'74.    Supposing  the  muriate  to  be  com-   • 
pQsed  of  1  atom  muriatic  acid  and  1  atom  oxide  of  titanium,    ' 
the  oxide  is  the  protoxide  resulting  from  the  combination  of 
1  atom  of  oxygen  with  1  atom  titanium,  and  the.  weight  of  tita-  : 
nium  will  be  61*2,  it  is  probSfble  that  the  true,  number  is  64,  as  . 
indicated  by  the  e^^periments  of  M.  Rose.     From  this  analysis,    . 
the  composition  will  be, 

Muriate  of  Titanium.  • 

Oxide  of  titanium 7*00  ' 

Muriatic  acid 3*74 

Or  as  Protocliloride. 

Titanium , *  6'12 

Chlorine... 3-64 

Perchloride  titanium. 

Titanium  .  , 6*66 

Chlorine ^ 7-94 

I  remain,  your  obedient  servant, 

E.  S.  George, 


i 
i  i 

t 
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Article  IV^ 

Qn  the  Structure  of  Pear  k,  and  on  the  Chinese  Mode  of  produc- 
ing them  of  a  large  Size  and  regular  Form.  By  John  Edwar4 
Gray,  MGS. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

GENTLEMEN,  Jkc.  10,  18«4. 

Pearls  are  merely  the  internal  pearly  coat  of  the  shell,  which 
has  assumed,  from  some  extraneous  cause,  a  spherical  form ; 
they  are^  like  the  shell,  composed  of  concentric  coats  formed  Ot 
perpendicular  fibres;  consequently  when  broken  they  esdubit  con^ 
centric  rings  and  fibres  radiating  from  a  central  nucleus  usually 
consisting  of  a  grain  of  sand  or  some  other  body  which  has  irritatf  4 
the  animaU  A  pearl  having  been  once  formed,  the  animal  oon«> 
tinues  to  increase  its  size  by  the  addition  of  fresh  coats,  pe^h^ips 
more  rapidly  deposited  on  it  than  on  the  rest  of  the  shell,  as  t£^ 
prominence  remains  a  source  of  irritation. 

The  pearls  are  usually  of  the  colour  of  the  part  of  the  shell  tp 
which  they  are  attached.  I  have  observed  them  white,  rose 
coloured,  purple,*  and  black,  and  they  are  said  to  be  sQmetimej» 
of  a  green  colour ;  they  have  also  been  found  of  two  colouw, 
that  is,  white  with  a  dark  i^ucleus,  which  is  occasioned  by  their 
being  first  formed  on  the  dark  margin  of  the  shell  before  it  is 
covered  with  the  white  and  pearly  coat  of  the  disk,  which,  whe^ 
it  becomes  extended  over  them  and  the  margin,  gives  them  thsjb 
appearances 

Pearls  vary  greatly  in  their  transparency.  The  pink  are  th^ 
most  transparent,  and  in  this  particular  they  agree  with  the 
internal  coat  of  the  shell  from  which  they  are  formed,  for  these 
pearls  are  only  formed  on  the  pinnae,  which  internally  are  pinl^ 
and  semitransparent,  and  the  black  and  purple  specimens  ar^ 
generally  more  or  less  opaque. 

Their  lustre,  which  is  derived  from  the  reflection  of  the 
light  from  their  peculiar  surface  produced  by  the  curiouis 
disposition  of  their  fibres,  and  from  their  semitransparency  and 
form,  greatly  depends  on  the  uniformity  of  their  texture  and 
colour  of  the  concentric  coats  of  which  they  are  formed.  Ths^t 
their  lustre  does  depend  on  their  radiatin^fibresm^y  be  distinctly 
proved  by  the  inequality  of  the  lustre  of  the  "Columbian  pearls  ' 
which  are  filed  out  of  the  thick  part  near  the  hinge  of  the  pearl 

*  I  can  witli  certainty  inform  the  anon3rmous  author  in  the  Edinburgh  Philosophical 
Journal,  No.  xxi.p.  44,  who  observes,  that  **  in  the  British  Museum  there  is  or  was  a 
fkmous  pink  pearl,*'  that  there  not  only  now  i«  one,  but  three  of  these  pearls,  as  he 
might  have  convinced  himself,  for  they  have  been  exposed  to  the  public  now  for  these 
last  three  or  four  years  to  my  own  knowl^ge. 

Digitized  by  VjOOQ  IC 


28  Mr.  Gray  on  the  Structure  of  Pearls.  [Jan* 

oyster,  Avicula  Margaritifera^  so  that  they  are  formed  like 
that  shell  of  transverse  laminse^  and  they  consequently  exhibit  a 
plate  of  lustre  on  one  side  which  is  usually  flat,  and  are  sur- 
rounded by  brilliant  concentric  zones,  which  show  the  places  of 
the  other  plates,  instead  of  the  even  beautiful  soft  lustre  of  the 
true  pearls. 

Some  time  ago  in  examining  the  shells  in  the  British  Museum, 
I  observed  a  specimen  of  Barbala  plicatOyf  with  several  very 
fine  regular  shaped  semiorbicular  pearls  of  most  beautiful  water, 
and  on  turning  to  their  superb  collection  6f  pearls,  I  found 
several  fragments  of  the  same  shell  with  similar  pearls,  and  on 
the  attentive  examination  of  one  of  them^  which  was  cracked 
across,  I  observed  it  to  be  formed  of  a  thick  coat  consisting  of 
several  concentric  plates  formed  over  a  piece  of  mother-of  pearl 
roughly  filed  into  a  plano-convex  form,  like  the  top  of  a  mother- 
of-pearl  button.  On  examining  the  other  pearls  they  all  appeared 
to  be  formed  on  the  same  plan.  In  one  or  two  places  wherie  the 
pearl  had  been  destroyed  or  cut  out,  there  was  left  in  the  inside 
of  the  shell  a  circular  cavity  with  a  flat  base,  about  the  depth,  or 
rather  less,  than  the  thickness  of  the  coat  that  covered  the 
pearls,  which  distinctly  proves  that  these  pieces  of  mother-of- 
pearl  must  have  been  introduced  when  the  shells  were  younger 
and  thinner ;  and  the  only  manner  that  they  could  have  been 
placed  in  this  part  of  the  shell  must  be  by  the  introduction  of 
them  between  the  leaf  of  the  mantle  and  the  internal  coat  of  the 
shell ;  for  they  could  not  have  been  put  in  through  a  hole 
in  the  shell,  as  there  was  not  the  slightest  appearance  of  any 
injury  near  the  situation  of  the  pearls  on  the  outer  coat. 

Since  these  observations  I  have  tried  the  experiment  of  intro- 
ducing some  similar  pieces  of  mother-of-pearl  (which  may  now 
be  truly  so  called)  into  the  shell  of  the  Anodonta  Ct/gneus  and 
Unio  Pictomm,  which  I  have  again  returned  to  their  natural 
habitation  ;  and  I  am  in  hopes  that  some  persons  who  have  more 
convenience,  and  are  better  situated  for  the  purpose,  will  repeat 
these  experiments,  especially  with  the  Unio  Margaritifera.  I 
found  the  introduction  of  the  basis  of  the  pearl  attended  with 
very  Kttle  difficulty,  and  I  should  think  very  little  absolute  pain 
to  the  animal;  for  it  is  only  necessary  that  the  valves  of  the 
shell  should  be  forced  open  to  a  moderate  breadth,  and  so  kept 
for  a  few  seconds  by  means  of  a  stop,  and  that  then  the  basis 
'should  be  introduced  between  the  mantle  and  the  shell,  by 

I  *  I  have  placed  this  shell  with  the  JvicultE,  as,  when  young,  it  has  the  teeth  of  that 
genus;  and  I  have  seen  an  old  specimen  which  would  scarcely  agree  with  Lamark*s 
*'  Cardo  edentulw,** 

'  ")•  This  shell  was  described  and  figured  by  Dr.  Leach  in  his  Zoological  Miscellany 
under  the  name  of  Dipsas  plicaiun^  but  XKpsus  has  been  used  as  a  genus  of  Annulosa. 
I  have,  therefore,  adopted  Mr.  Humphrey's  name ;  Dr.  Leach  had  changed  it  to  j^p* 
fiius  pUcatus. — It  may  be  the  Mytilus  pUcatus  of  Solander's  MSS.  confounded  by  Dill, 
wyn  with  the  Mytilut  dtiftiitf  of  Gmelin,  but  the  pearls  are  certainly  not  "  furnished 
with  stalks,*'  as  they  are  described  in  the  Portland  Catalogue,  p.  59,  to  be  in  that  shell. 
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slightly  turning  down  the  former  part,  and  pushing  the  pieces 
to  some  little  distance  by  means  of  a  stick,  ^hen  the  stop  may 
be  withdrawn,  and  the  animal  will  push  the  basis  into  a  conve- 
nient place. by  means  of  its  foot,  and  of  the  30  of  40  bases 
which  I  thus  introduced,  only  one  or  two  were  pushed  out 
again,  and  these  I  do  not  think  had  been  introduced  suJBSciently 
far.  In  several  which  I  afterwards  destroyed,  I  found  that  the 
bases  were  always  placed  near  the  posterior  slope  of  the  shell, 
where  the  pearls  are  situated  in  the  liurbala. 

If  this  plan  succeed,  which  I  have  scarcely  any  doubt  it  will, 
we  shall  we  able  to  produce  any  quantity  of  as  fine  pearls  as  can 
be  procured  from  abroad.  My  reason  for  believing  that  this 
manner  of  forcing  the  animals  of  the  freshwater  bivalves  to  pro-* 
due e  pearls,  is  the  invention  of  the  Chinese,  a  nation  celebrated 
for  their  deceptions  and  trick,  is  that  in  looking  over  the  col- 
lection of  shells  of  Mr.  G.  Humphreys,  1  observed  that  a  shell  of 
this  species  (the  second  perfect  one  that  I  have  seen)  was 
marked  as  having  come  from  China. 

This  plan  at  least  is  certainly  much  preferable  to  the  one  pro- 
posed by  Linneus,  and  by  the  above  quoted  anonymous  author, 
as  the  pearls  are  all  of  a  regular  form,  and  that  the  one  best 
suited  for  setting.  In  cutting  these  pearls  from  the  shell, 
it  is  necessary  that  the  shell  should  be  cut  through,  so  that  the 
uiother-of-pearl  button  may  be  kept  in  its  place  ;  for  if  the  back 
were  removed,  as  it  would  oe  were  not  the  shell  cut  through,  the 
basis  would  fall  out,  and  then  the  pearl  would  be  very  brittle. 
The  only  objection  that  can  be  adduced  against  these  pearls  is, 
that  their  semiorbicular  and  unequally  coloured  sides  preclude 
them  from  being  strung,  or  used  any  other  way  than  set ;  but 
this  fault  will  always  be  the  case  with  all  artificially  produced 
pearls,  as  the  mantle  can  only  cover  one  side  of  them ;  and 
the  only  pearls  that  well  answer  the  purpose  of  stringing  are 
those  found  imbedded  in  the  cells  in  the  mantle  of  the  animal. 

^o^e. —Since  the  above  was  written,  my  friend  Mr.  Children 
has  pointed  out  to  me  a  paragraph  in  the  Encyclopedia  Britan- 
nica,  vol.  vi.  p.  477,  in  which  it  is  stated,  "  Pearls  are  also  pro- 
duced by  another  artificial  process.  The  shell  is  opened  with 
great  care  to  avoid  injuring  the  animal,  and  a  smfJl  portion  of 
the  external  surface  of  the  shell  is  scraped  off.  In  its  place  is 
inserted  a  spharical  fitce  of  mother-of-pearl,  about  the  size  of  a 
small  grain  of  shot.  This  serves  as  a  nucleus,  on  which  is  depo- 
sited the  pearly  fluid,  and  in  time  forms  pearl.  Experiments  of 
this  kind  have  been  made  in  Finland,  and  have  been  repeated 
in  other  countries." 
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Article  V. 
On  the  Use  of  Animal  Charcoal  as  a  Flux. 
(To  the  Editors  of  the  Annals  of  Philosophy.) 
GENTLEMEN, 

The  great  power  of  wood  charcoal  as  a  flux  for  minerals  and 
metallic  ores  has  been  long  known,  and  extensively  taken 
advantage  of  in  the  arts  and  operations  of  chemistry,  but  I  am 
not  aware  that  any  application  of  animal  charcoal  to  the  same 
purposes  has  hitherto  been  attempted.  The  following  facts, 
however,  it  is  thought,  furnish  sufficient  grounds  for  believing 
that  the  latter  might  prove  an  advantageous  substitute  for  the 
former,  in  those  cases  where  its  comparative  expense  would 
admit  of  its  employment ;  and  they  "^^7^  therefore,  perhaps, 
dbtain  a  comer  in  the  Annals  of  Philosophy  if  not  occupied  with 
more  important  matter. 

Being  in  the  habit  of  using  animal  charcoal  as  a  dentrifice,  I 
nearly  filled  a  brass  crucible  of  moderate  size,  and  about  four- 
tenths  of  an  inch  in  thickness,  with  ivory-black,  for  the  purpose 
of  purifying  it  by  re-ignition.  The  crucible  was  closed  with  a 
cast  iron  cover,  which  had  a  small  perforation  in  it  as  a  vetitfor 
the  gas  ^hich  was  extricated ;  and  in  this  state  was  set  in  the 
6re-place  of  an  air  furnace,  which  was  commonly  employed  for 
heating  alkaline  lixivia.  The  fire  was  not  very  large,  though 
thoroughly  inflamed,  and  the  grate  door  was  left  wide  open. 
The  crucible  soon  acquired  a  red  heat  (to  which  it  had,. prior  to 
this,  been  frequently  exposed),  and  the  gas  burned  steadily  at 
the  aperture  in  the  cover.  Being  obliged  to  leave  it  at  this 
period,  on  my  return  in  about  ten  mmutes,  I  was  a  little  surprised 
to  find  the  iron  cover  of  the  crucible  lying  by  itself,  and  no  ves- 
tige of  the  latter  apparent  in  the  fire-place.  On  examining  the 
ash-pit  several  rugged  pieces  of  brass  were  found,  and  two  large 
masses  of  cinders,  firmly  compacted  together  by  an  upper  coat- 
ing of  oxidized  brass.  In  one  of  these  a  large  stick  of  the  metal 
was  imbedded,  which  broke  with  a  rough  coppery  appearance, 
but  on  filing  immediately  displayed  its  brassy  nature. 

As  the  heat  by  which  this  was  effected  appeared  to  me  much 
inferior  to  that  which  brass  generally  requires  for  its  fusion,  I 
exposed  some  brass  wire,  about  one-tenth  of  an  inch  in  diame- 
ter, by  itself  in  the  same  fire,  and  closed  the  door.  After 
remaining  there  nearly  half  an  hour,  it  was  taken  out  broken 
into  two  parts.  It  was  become  oxidized,  and,  as  it  were,  worm- 
eaten  on  Its  surface,  and  was  rendered  very  brittle  in  its  fracture, 
but  it  had  not  the  least  appearance  of  any  loss  by  fusion. 

Endeavouring  again  to  effect  my  purpose  with  the  ivory-black. 
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I  exposed  some  of  it  in  a  cast  iron  crucible,  in  the  same  fire- 
place, and  the  door  open  as  before.  This  crucible  was  only 
three-tenths  of  an  inch  thick,  and  had  occasionally  been  exposed 
for  short  periods  to  the  greatest  heat  of  this  fire-place ;  not 
expecting,  therefore,  that  it  would  receive  any  injury  in  the 
present  instance,  I  left  it  unnoticed  for  about  20  minutes,  by 
which  time  the  ivory-black  had  ceased  to  emit  any  more  gas.  It 
was  then  taken  out,  but  unfortunately  not  in  the  condition  in 
which  it  was  introduced.  Nearly  half  the  circumference  of  the 
crucible  for  one  and  a  half  inch  upwards,  and  a  large  part  of  it« 
bottom,  had  run  into  a  complete  slag  upon  the  opposite  side, 
which  happened  to  have  fallen  lowest  in  the  fire,  ana  the  ivory* 
black  was  almost  consumed,  from  the  access  which  the  air  thus 
acquired  to  the  inside  of  the  crucible.  The  cover  and  upper 
parts  of  it  had  suffered  no  injury. 

From  the  great  heat  which  brass  and  particularly  cast*iroii 
require  for  their  fusion,  and  the  low  degree  of  it  employed  ia 
these  cases,  little  doubt  can  be  entertained  of  the  superior 
agency  of  animal  charcoal  as  a  flux.  Both  the  crucibles  it  must 
also  be  noticed  had  been  formerly  used  for  the  very  purpose  of 
procuring  charcoal  from  wood  in  a  common  grate,  when  it  is 
conceived  the  heat  was  little  inferior  to  that  in  the  present 
instance,  and  the  chances  of  their  fusion  then  otherwise  equal. 
It  might,  therefore,  be  worth  the  trouble  for  those  whom  it  may 
concern,  to  make  one  or  two  comparative  experiments  on  this 
subject,  with  greater  accuracy  than  the  preceding,  in  order  to 
determine  it  decisively.  F. 

Is  it  not  probable  that  in  the  experiments  above  detailed,  thd 
metals  were  converted  into  phosphurets  by  the  decomposition 
of  the  phosphoric  acid?  and  if  so,  the  increased  fusibiUty  would 
probably  be  derived  from  this  circumstance. — Edit^ 


Article  VI. 

Astronomical  Observations,  1824. 
By  Col.  Beaufoy,  FRS. 

Bushey  Heath,  near  Stdnmore. 

Lutitttde  510  37'  44.3//  jjorth.    Longitude  West  in  time  I'  80*ftS". 

>Jov.  15.     Emersion    of  Jupiter*8    third  5 1 2^  20'  52"  Mean  Time  at  Biwhey. 

satellite.. J  12    22  13    Mean  Time  at  Greenwich. 

Nov.  «1.     Immersion  ef  Jupiter's    first  5  15    24  22    Meah  TUne  at  Bushey. 

satdOite ,...?15    25  48    Mean  Time  at  GtetowiA* 

Dec    7.      Immersion  of   Jupiter's    fiirstClS    38  62    Mean  Time  at  Bu^ey.,   . 

sateBite ....Jl3    40  13    Mean  Time  at  GfeeCkwidt 

Oocultationbythe  Moon. 
Oct.  29.     LnmetffioQ  of  «  Places Oh  01'  36-5"  Siderial  Time. 
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Article  VII. 

On  Paratoimerres. 

(To  the  Editors  of  the  Annah  of  Philosophy/.) 

GENTLEMEN,  Bee  10,  1824. 

I  HAVE  read  with  much  interest  the  article  in  your  last  num^ 
ber  by  M.  Gay-Lussac,  on  Paratonnerres ;  and  as  I  have  long 
wished  to  erect  one  on  my  house  in  London,  I  should  take  it  as 
a  great  favour  if  you  could,  in  one  of  your  next  numbers,  devote 
a  few  lines  to  satisfy  me  and  some  more  of  your  constant  readers^ 
who  feel  ec[ually  anxious  on  the  subject  with  myself,  as  to  the 
practicabihty  of  placing-  a  conductor  to  a  house  in  a  street  in 
London,  without  endangering,  by  the  attraction  of  the  electric 
fluid,  the  safety  of  the  houses  contiguous,  and  also  whether  you 
know  of  any  persons  who  are  in  the  habit  of  undertaking  the 
erection  of  such  conductors. 

I  remain.  Gentlemen,  your  very  humble  servant, 

A  Constant  Reader. 


A  "  Constant  Reader "  need  be  under  no  apprehension  of 
endangering  the  neighbouring  houses  by  erecting  a  paratonnerre 
on  his  own.  He  will  observe  in  our  translation  of  Gay-Lussac's 
article  on .  that  subject,  in  our  last  number,  that  paratonnerres 
ar^  in  general  use  in  the  large  towns  in  America,  and  we  believe 
there  is  no  instance  on  record  of  mischief  of  the  nature  he 
apprehends,  haviAg.been  produced  by. them.  When  raised  to  a 
sufficient  height  above  the  chimnei/%  and  furnished  with  sharp 
copper  points  (if  well  gilded  so  much  the  better),  they  may  not 
only  save  a  building,  if  struck,  by  conveying  the  lightning  in  a 
harmless  current  to  the  ground,  but  also,  for  the  reasons  given 
in  our  last  number,' pp.  429  and  438,  prevent  the  stroke  altoge- 
ther. The  directions  given  by  M.  Gay-Lussac,  both  as  to  the 
mode  of  constructing  the  apparatus,  and  of  fixing  it,  should  be 
carefully  attended  to,  especially  observing  thatthere  must  be  no 
breaks  m  any  part  of  the  paratonnerre,  and  that  it  descend  to  a 
sufficient  depth  into  a  well  of  water,  or  ground  that  is  constantly 
moist. 

We  are  not  acquainted  with  any  artist  who  has  paid  particular 
attention  to  the  subject,  but  from  our  knowledge  of  his  abihties, 
and  the  excellence  of  all  the  philosophical  apparatus  that  we 
have  had  occasion  to  employ,  which  has  been  made  by  him,  we 
fihould  recommend  Mr.  Newman,  of  Lisle-street,  Leicester- 
s<juare^  as  the  fittest  person  we  know  to  be  employed  on  such 
an  occasion. — C.  and  r. 
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Article  VIII. 

Repljt/  to  Dr.Fition^s  Paper  in  the  "  Annals  of  Philosophy  for 
November,  entitled  "  Inquiries  respecting  the  Geological  Rela- 
tions of  the  Beds  between  the  Chalk  andths  Purbeck  Limestone  in 
the  South-east  of  England.''  By  T.  Webster,  Esq.  Sec.  G.  S. 
(With  a  Plate.) 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

GENTLEMEN,  November  4,  1824. 

It  was  with  some  surprise  that  I  read  a  paper  by  Dr.  Fitton 
in  the  Annals  for  November,  since  it  appears  to  point  out  as  the 

? resent  state  of  my  knowledge  some  letters  written  by  me 
3  years  ago  on  the  subject  of  geology.  Although  my  profes- 
sional avocations  ill  admit  of  the  sacrifice  of  time,  yet  I  cannot, 
hi  justice  to  myself,  pass  by  entirely  unnoticed  some  observa- 
tions in  that  paper ;  and  should  I  appear  tedious  in  my  reply/ 1 
must  crave  the  indulgence  of  your  readers,  since  it  is  obvious, 
,  that  a  few  words  may  depreciate,  but  that  to  remove  the  im- 
pression thus  produced,  many  are  often  required. 

Dr.  Fitton  observes,  that  the  "  geological  relations  of  the  beds 
of  sand  and  cUy,  which  are  interposed  between  the  chalk  and 
the  Purbeck  limestone,  have  been  of  late  the  subject  of  consi- 
derable discussion :''  but  as  he  does  not  state  what  was  the  par- 
ticular matter  in  dispute,  and  since  the  general  reasoning  in  his 
paper  rests  upon  his  assuming  that  as  decided  which  was  the 
very  thing  discussed  though  not  determined,  it  is  not  astonishing^ 
that  he  should  have  arrived  at  the  conclusion,' that  the  ar- 
rangement and  names  which  I  have  adopted  for  the  beds  in 
the  Isle  of  Wight  are  erroneous. 

Perhapa  this  discussion  should  have  been  confined  where  it 
originated,  among  a  few  members  X)f  the  GeologicaL  Society, 
until,  by  a  more  correct  examination,  than  has  been  hitherto 
made,  of  the  whole  of  this  part  of  the  series  of  English  strata, 
the  question  should  have  been  determined ;  yet  (anxious  only 
for  the  truth),  I  can  have  no  objection  to  tne  tribunal  before 
which  it  has  been  brought,  well  knowing  it  to  be  always  just, 
when  the  fads  are  laid  before  it.  Had  I  been  previously 
acquainted  with  Dr.  Fitton's  intention  of  publishing  on  this  sub- 
ject, I  might  have  been  spared  the  duty  of  pointing  out  some 
misstatements  respecting  myself,  which  could  have  originated 
only  in  the  haste  which  he  appears  to  have  been  in. 

As  some  apology,  however,  for  thus  occupying  the  public 
attention,  I  think  it  probable  that  this  will  ultimately  prove  use- 
ful ta  the  cause  of  geology,  by  illustrating  some  points  extremely 
important  but  hitherto  obscure,  and  attended  to  by  a  few  persons 
onlv. 

New  Series,  vol.  ix.  D 
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Since^  I  believe^  the  work  is  but  little  known^  which  Dr.  Fitton 
has  described  as  a  **  8tai|€|arcl  publioation  which  has  been 
referred  to  by  all  geologists  m  treating  on  the  Isle  of  Wight/* 
and  which  has  nqw  become  the  subject  of  his  criticism^  it  may 
be  desirable  that  your  readers  should  know  something  of  its 
history. 

English  geology  was^  in  1811,  only  beginning  to  arrive  at 
that  advanced  state  for  which  it  has  been  so  much  considered  in 
every  part  of  the  civilized  world.  Many  persons  of  distinguished 
abilities  had  occasionally  bestowed  their  attention  on  a  subject, 
than  which  none  is  more  capable  of  exciting  curiosity  and  enthu- 
ttic^sTp ;  and  although  little  parade  was  exhibited  by  i^e\\  equally 
remarkable  for  their  modesty  as  for  their  talents,  yet  (he  namea 
of  Woodward,  Michell,  Grew,  Davy,  Smith,  Parkinson,  and 
many  others  whose  names  it  would  be  invidious  to  mention,  will 
^ver  live  in  the  history  of  the  science.  But  that  beautiful  order 
which  genius  had  begun  to  develope,  and  to  separate  from  the 
^In^ost  phaotic  state  in  whicli  it  had  been  hitherto  concealed, 
^as  yet  but  imperfectly  traced.  No  fixed  principles  of  classifi-  * 
cation  were  estabhshed  :  no  types  of  particular  beds  or  forma- 
tions were  pointed  out,  to  which  all  ought  to  r^fer ;  but  every 
man  who  had,  or  fancied  he  had,  a  mind  capable  of  arranging 
facts  into  a  system,  thought  himself  at  liberty  to  make  the 
attempt  in  his  own  way. 

About  this  period  it  was,  that  my  attention  was  accidentally 
led  to  the  subject  of  geology.  Having  been  originally  educated 
as  an  architect,  and  much  accustomed  to  the  practice  of  draw-r 
ing,  I  was  filled  upon  by  the  late  Sir  Henry-  Englefield  to 
examine  iqtq  a  few  points  which  had  escaped  his  notice  in  the 
Isle  of  Wight,  with  the  view*  of  completing  a  work  which  he  had 
composed  on  that  island  several  years  before,  aixd  which  he  was 
then  preparing  for  the  press. 

It  was  not  in  the  contemplation  of  Sir  Henry  Englefield  that 
I  should  make  a  complete  re-examinatipn  of  the  Isle  of  Wight  \ 
but,  in  order  to  accomplish  the  object  which  he  had  in  vieWi  I 
felt  the  necessity  of  looking  more  particularly  into  its  stratifica- 
tion, and  of  applying  to  it  son^e  of,  the  geological  doctrines 
which  were  afloat  at  that  time,  but  which  had  appeared  since  he 
had  been  a  practical  geologist ;  and  I  was  in  consequence  led 
to  view  the  subject  very  differently  from  hin^,  and  to  develope 
the  general  structure  of  the  island. 

Sir  Henry  Englefield,  with  that  liberality  of  mind  which 
rendered  him  esteemed  by  all  who  knew  him,  expressed 
his  satisfaction  that  I  had  exce^d^d  the  commission  given 
to  me,  assisted  ine  in  making  another  journey  to  the  coast 
of  Ppr^^tsibire  for  the  purpose  of  extending  my  inquiries,  and, 
qi)  my  return,  far  frop)  wishing  to  appropriate  to  himself  the 
information  I  had  thus  procured,  .resolved  (as  he  has  himself 
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stated)  to  give  it  to  the  world  in  my  own  words,*  thus  setting  a 
noble  example  of  that  strict  integrity  and  refined  sense  of 
honour  whicn  ever  distinguishes  the  true  patron. 

Some  of  the  observations  which  I  had  then  made  and  reflected 
on,  led  me  to  perceive  that  I  had  discovered  di  freshwater  form-', 
ation  which  had  hitherto  been  unknown  to  all  EngUsh  geolo- 
gists :  and  I  afterwards  undertook  a  journey,  at  my  own  expence, 
for  the  purpose  of  studying,  with  all  the  attention  that  circum- 
stances would  allow  me,  a  phenomenon  so  curious  and  unex- 
pected. The  result  of  this  journey  I  communicated  to  the 
Geological  Society,  and  it  may  be  seen  in  the  second  volume  of 
its  Transactions. 

Such  has  been  the  commencement  of  my  geological  pursuits ; 
and  if  it  had  happened  that  this  production  became  ^<  a  standard  " 
for  other  geologists  (an  honour  never  aimed  at  or  imagined  by 
me),  it  would  have  proved  that  it  was  well  thought  of  by  my 
cotemporaries ;  but  the  table  which  Dr.  Fitton  has  inserted  in 
his  paper  will  show,  that  my  arrangement  was  rtot  adopted  "  as 
the  standard,"  but  that  the  several  geologists  who  have  since 
visited  the  Isle  of  Wight  had  zeal,  industry,  and  independence 
enough  to  look  and  think  for  themselves  ;  and  that  if,  in  most 
cases,  their  observations  agree  with  mine,  it  is  either  because 
both  are  right,  or  that  such  causes  of  obscurity  existed,  that  we 
sometimes  fell  into  the  same  errors. 

It  is  well  known  that  since  the  publication  of  mv  letters  to 
Sir  Henry  Englefield,  I  have  made  several  visits  to  the  districts 
there  described,  for  the  purpose  of  examining  them  still  more 

farticularly,  thus  acquiring  the  knowledge  of  many  facts  that 
ad  originally  escaped  me.  Many  of  these  additional  observa- 
tions I  have,  sometime,  since,  laid  before  the  Geological  Society,^ 
and  while  Dr.  Fitton's  paper  was  in  the  press,  I  was  prepanng 
one  which  has  since  been  read  (see  an  abstract  of  it  in*  the 
Annals  for  Dec.  p.  465)  on  the  same  subject. 

The  discussion  to  which  Dr.  Fitton  has  alluded  in  the  begin- 
ning of  his  paper,  first  made  its  public  appearance  in  a  work 
entitled  ^*  Outlines  of  the  Geology  of  England  and  Wales,  by 
the  Rev.  W.Conybeare,  FRS.  and  MGS.;  and  W.Phillips,  FLS. 
and  MGS."  and  published  in  1822.    The  passage,  which  may 

*  The  work  here  alluded  to  was  published  in  1816,  and  is  entitled  *'  A  Description  of 
the  principal  Picturesque  Beauties,  Antiquities,  and  Geological  Phenomena,  of  the  Isle 
of  W%ht,  by  Sir  Henry  Englefield,  Bart. ;  with  Additional  Observations  on  the  Strata 
of  this  Island,  and  their  Continuation  in  the  adjacent  Part  of  Dorsetshire,  liy  Thomas 
Webster,  Esq. ;  illustrated  by  Maps  and  numerous  Engravings  by  W.  and  G.  Cooke, 
from  Original  Drawings  by  Sir  H.  Englefield  and  T.  Webster."  4to. 
-f  See  a  paper  on  the  Reigate  Stone,  vol.  v.  Trans.  Geol.  Soc. 

, Qn(i  Freshwater  Formation  at  Hordwell,  vol.  i.  Second  Series,  Trans. 

Geol.  Soc. 
• ., . . .  ^ . . ..  on  the  ClilFs  at  Hastings ;  not  yet  published :  but  of  which  an  ab- 
stract appeared  in  the  AnnaU  for  July,  18S4. 

p2  . 
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be  seen  in  the  chapter  "  On  the  Beds  between  the  Chalk  and 
the  Oolite^,"  p.  150,  is  as  follows : 

"  Having  thus  traced  these  formations  uninterruptedly  from 
the  coast  into  Surrevi  it  will  be  our  next  object  to  djpscribe  their 
appearance  on  the  east  of  that  county,  near  Merstham  and 
Reicrate  ;  and  this  we  shall  do  somewhat  more  minutely,  since, 
on  the  ground  above  stated, — namely,  the  continuous  course  of 
each  formation  from  the  coast,  we  feel  ourselves  compelled  to 
dissent  from  the  opinions  advanced  by  a  writer  of  whose  eminent 
services  to  EngUsh  geology  one  estimate  only  can  be  formed ; 
and  who,  from  the  inspection  of  this  single  spot,  has  pronounced 
thejirestone  beds,  which  we  assign  to  the  cnalk  marl  formation, 
to  belong  to  that  of  the  green  sandy  and  the  range  which  we  con- 
sider as  the  true  green  sand,  to  be  iron  sand.'*  This  is  followed 
by  many  details  respecting  these  beds,  from  observations  made 
by  Mr.  Phillips  and  himself,  who,  throughout  their  work,  con- 
tinue to  employ  the  terms  green  and  iron  sand  according  to  their 
own  views  as  expressed  above. 

The  paragraph  by  Mr.  Conybeare,  just  quoted,  was  written  in 
consequence  of  a  paper  which  I  had,  a  short  time  before,  read 
before  the  Geological  Society,  "  On  the  Geognostic  Situation 
of  the  Reigate  Stone."  I  there  endeavoured  to  show,  that  the 
section  of  the  country  from  Merstham  to  Nutfield  is  analogous 
to  that  of  the  beds  below  the  chalk  in  the  Isle  of  Wight;  stating 
that  the  Reigate  stone  agreed  with  the  Undercliff,  and  that  the 
sand  of  Nutfield  and  Redhill  below  the  fuller's  earth  pits  was  the 
ferruginous  or  iron  sand. 

The  object  of  this  paper  was  not  to  go  into  a  close  compari- 
son between  the  beds  in  the  two  places  ;  but  any  one  who  will 
consider  with  attention  the  table  which  I  originally  formed  of 
these  strata,  in  the  work  of  Sir  H.  Englefield,  and  the  following 
juisfeage  from  my  paper  on  the  Riegatc  stone,  may  easily  perceive 
what  was  my  opinion  oil  this  subject : — 

'*  On  putting  together  all  these  circumstances,  viz.  the  nature 
of  the  Reigate  firestone,  and  its  subordinate-^  beds  of^ert  and 
hard  rag,  its  situation  below  the  chalk  marl  and  above  theftrru- 
ginous  sand  ;  and  comparing  it  with  the  nature  and  situation  of 
the  green  sandstone  in  other  places,  for  instance,  at  the  Under- 
cliflf'in  the  Isle  of  Wight ;  the  identity  of  these  formations  appears 
to  me  as  evident  as  any  with  which  I  am  acquainted ;  and  what- 
fiver  anomalies  there  may  be  in  the  history  of  the  English  strata, 
yet  here,  at  least,  no  difficulty  presents  itself,  but  only  such 
slight  differences  as  eveiy  new  locality  exhibits." 

In  order  that  your  readers  may  feel  some  interest  in  this  ques- 
tion, which  is  really  extremely  curious  in  its  nature,  as  well  as 
important  in  English  geology,  I  must  explain,  that  the  tenns 
true  green  sand  and  iron  sandy  as  used  by  Mr.  Conybeare  and 
myself,  are  intended  notmereli/  minerahgkaUtfy  or  as  expressive 
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of  the  nature  of  the  substances  found  in  the  places  spoken  of,  but 
that  they  are  meant  to  apply  to  certain  strata  or  beds  of  Engknd, 
which  have  been  formerly  observed,  and  so  named  by  English 
geologists ;  the  first  from  its  containing  abundance  of  dark 
green,  particles  called  green  sand,  and  the  second  from  having 
in  it  much  iron  ore. 

These  names,  therefore,  although  originally  given  to  the.  beds 
with  reference  to  their  obvious  general  characters,  are,  as  far  as 
this  question  is  concerned,  no  more  than  A  and  B.  A  certain 
bed,  immediately  below  the  chalk,  and  containing,  much  green 
sand  or  gr^en  earth,  had  been  called  the  green  sand,  or  A  ;*  and 
another  bed,  situated  lower  down  in  the  series  than  the  last,  and 
containing  much  iron  had  been  denominated  theferruginous  or 
iron  sand,  or  B.  Now,  two  beds  have  been  subsequently 
observed  in  another  part  of  England  ;  I  have  referred  the  upper 
one  to  A  of  former  geologists,  and  the  lower  one  to  B  ;  but  Mr. 
Conybeare  refers  the  lower  one  to  A,  and  the  upper  one  to 
another  bed  still  higher  in  the  series,  viz.  the  chalk  marl. 

The  propriety  of  these  names  have  nothing  to  do  with  the 
question,  nor  the  opinion  of  any  geologists  respecting  another 
mode  of  nomenclature.  They  are  mere  names,  by  which  we 
distinguish  these  beds  from  each  other ;  and  indeed  they  are 
highly  expressive  of  the  characters  of  the  beds.  Hud  Mr. 
Conybeare  intended  to  state,  that,  in  his  opinion,  the  term  green 
sand  would  be  more  properly  applied  to  another  bed  than  that 
which  had  hitherto  received  it,  this  would  entirely  change 
the  view  of  the  case ;  but  he  would  then  have  alluded  to  the 
bed  which  had  previously  been  so  called,  and  have  proposed 
the  change.  I  do  not  think  that  this  was  his  meaning,  and 
I  am  certain  that  he  is  too  candid  to  resort  to  such  an  explana- 
tion. 

In  giving  names  to  the  beds  below  the  chalk  in  the  Isle,  of 
Wight  and  the  wealds  of  Surrey  andSussex,  in  1811,+  I  followed 
what  I  considered  to  be  the  practice  of  that  time.  We  had  not 
then  a  geological  map  of  England,  and  I  called  th^m  green  and 
ferruginous  sa^id,  as  I  thought  they  would  have  been  named  by 
geologists.  I  considered  the  rock  of  the  Underclifi*  to  be  the 
green  sand,  having  in  my  mind  the  vale  of  Pewsey  and  other 
places  ;  the  bed  of  clay  below  it  I  called  the  blue  marl;  and  the 
whole  series  of  beds  below  this  I  denomina  ed  theferrvginous 
sand.     By  the  last  I  intended  to  express  a  group  J  of  several 

*  Several  otlierbeds  of  England  have  similar  green  particles  as  a  part  of  their  com- 
position ;  as  some  parts  of  the  London  clay,  plastic  clay,  the  oolites,  &c.  hut  we  do  not 
ror  that  reason  caU  them  green  sand. 

t  See  the  Table  at  the  end  of  my  letters  to  Sir  Henry  Englefield. 

t  This  practice  of  arranging  beds  first  into  groups  1  had  found  necessary  upon  seve- 
nl  occasions ;  and  I  was  tlie  first  who  divided  the  liine  beds  described  by  Cuvier  and 
Brongniart  in  the  basin  of  Paris  into  four  groups,  for  the  purpose  of  easier  comparison 
with  those  ab3v<:  the  chalk  in  the  Isle  of  Wight,  founding  this  arrangement  upon  the 
causes  that  operated  during  the  formation  of  the  strata.  This  practice  has  been  conti* 
nued,  and  is  found  to  facilitate  the  study  of  the  secondary  beds. 
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.beets  of  ferragifidus  faftfidft  and  clays,  which,  having  examined 
them  not  only  in  the  Isle  of!  Wight,  but  through  an  extenAiyet 
tract  in  Dorsetshire,  I  found  so  connected  together,  that  I  was 
not  then  able  to  separate  them  from  each  othet  through  tho 
whole  of  that  distance.  The  term  ferruginous  appeared  to  mo 
not  inaptly  applied,  on  the  first  view  of  the  subject,  since  the 
beds  both  above  and  below  the  weald  clay  contain  in  manv  parts 
a  very  large  quantity  of  iron  ore ;  and  they  have  both,  liy  one 
author^or  other,  been  called  the  ferruginous  sand.  The  priacU 
pies  for  the  classification  of  beds,  even  in  the  present  day,  ari 
not  determined;  and  hence,  in  a  great  measure,  the  various' 
opinions  with  respect  to  where  the  hnes  of  the  separation  of 
groups  should  be  drawn.  At  that  time,  when  still  less  was  knowni 
it  cannot  be  extraordinary  that  I  should  have  been  led  to  group 
together  a  set  of  beds  possessing  a  common  feature  so  remark-^ 
able. 

The  following  table  will  exhibit  my  arrangement  of  these  beds 
in  the  south-east  6f  England,  together  with  the  view  which  Mr* 
Conybeare  took  of  the  same  subject : 


Arrangement  and  Names  of  the  Bed*. 


My  Mr.  Wehtter, 


Chalk. 


Chalk  marL 


Green  sand. 


Bhie  marL 

— --^1 

Upper  ferrugi- 
nous sand. 


Weald  day. 

Lower  ferrugi- 
nous sand. 


By  Mr.  Conyleare, 


Chalk. 


Culver  Cliff,  in  San. 
down  Bay* 


Sandown  Bay.    St. 
Catherine's  Dowii. 


Chalk  marl. 


Sandown  sBay.  Un. 
derdiff. 


Green  sand. 


Weald  day. 


Ferruginous  sand. 


Placet  where  the  Bedt  are  well  seen. 


Isle  of  Wight, 


Surrey^  Kentj  and 
Sussex, 


Merstham.     Guild- 
fbrd.  BeadiyHead. 


Merstham.       God- 
stone.  BeachyHead. 


Sandown  Bay.  Un- 
derdid. 


Folkstone.       God- 
stone.   Merstham. 


Red  Cliff,  in  San. 
down  Bay.  Black 
Gang.   Compton. 

Sandown  Bay.  Cow- 
leaize  Chine. 


SandownBay.  Cow- 
leaze  Chine.  Brook- 
pointy 


BeadiyHead.  I'dlk. 
stone.  Merstham. 


Nutfield.     Wohner 
Forest.  Hind  Head*' 


Bethersden     and 
Marsden,  in  Kent. 


Hastings. 


To  show,  in  part,  the  evidence  from  which  I  have  deduced  the 
order  and  arrangement  of  the  strata,  I  have  represented  in  Plate 
XXXV,  fig.  1,  a  section  across  the  counties  of  Surrey  and  Sussex, 
from  Merstham  to  Hastings.  Fig.  2  is  a  section  taken  from  the' 
top  of  St.  Catherine's  Down,  Isle  of  Wight,  to  the  bottom  of 
Black  Gaflg  Chine ;  and  fig.  3  exhibits  a  very  satisfactory  audi 
instructive  section  vrhich  is  seen  on  the  north  side  of  Sandown^ 
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Bay,  Hirhtck  in  petfeetljr  TCcessible^  and  which  froin  Hm  iUnark# 
able  k&A  highly  inclined  positioa  of  the  beds^  iaone^f  (be  ^ry 
best  sitaations  for  examiniW  the  beds  immediately  bdew  the 
ehalk.  ^ 

I  The  m9ifkin  Plate  XXXV  is  a  slight  sketch  of  the  SE  of 
England  eoloured  geologically^  accoMing  to  my  original  1(iew  of 
the  subject. 

Dr.  l<ittDa  has  inserted  in  his  paper^  (p.  369,  of  the  Annah  for 
November,)  a  table  of  these  strata,  in  which  he  gires  the  same 
name  as  Mr.  Conybeare  to  one  of  the 'principal  beds,  viz.  that 
which  he  calls  green  sand,  suid  which  was  a  payt  of  thyferrugi" 
MMM  sand  grdup ;  but  he  does  not  stop  tct  discuss  this  question ; 
And  by  his  continuing  to  call  the  bed  by  the^name  of  green  sand 
throughout  his  paper,  I  must  suppew^^tbtft^ebas  adopted  Mr* 
€onybeare's  view  of  the  subject. 

Itl  order  to  bring  this  tnatter  to  an  issue,  it  appears  %#  me  tHat    * 
ive  ought  first  to  inquire  what  were  the  beds  origimllt/  desig-^ 
nated  by  the  terms  thte  green  sand  and  t/ie  fermginous  sand. 

I  am  not  able  at  present  to  say  by  whom  the  term  gmm  $and 
was  ficst  employed  as  a  name  for  one  of  the  strata  of  ^igland  ; , 
but  that  is  not  necessary.    It  is  sufficient  if  I  point  oat  that  it 
had  been  long  in  use  by  the  geologists  who  preceded  us.  « 

The  term  green  sand  is  to  be  found  in  the  writings  of  Mr. 
William  Smith,  who,  as  will  be  seen  by  an  able  sketch  of  the  ! 
history  of  English  geolegy  in  the  Edinburgh  Review  for  1818,  ; 
and  by  Mr.  Conybeare's  introduction  to  his  "  Outlines,"  above-  i 
ttisntioned)  has  the  strongest  claims  on  our  gratitude,  and  who  is  i 
indeed  (I  had  almost  said)  the  father  of  modern  English 
geology.  ; 

Another  author  of  great  authority,  by  whom  this  name  has  I 
been  employed  for  a  long  time  previous  to  this  discussion,  is  the 
late  venerable  rector  of  Pewsey,  th^  Rev.  Joseph  Townsend^  in 
his  work,  entitled  "  The  eharacter  df  Moses  established  for 
veracity  as  an  historian/'  In  the  preface  to  this  work^  which  is 
replete  with  1^3  most  valuable  facts,  he  informs  us^  that  he  was 
indebted  for  his  knowledge  of  the  succession  of  the  beds  of  ^ 
England  to  Mh  William  Smith  ;  but  as  he  was*  himself  a  most 
assiduous  practical  geologist,  we  may  considei'  his  account  of 
them  as  the  descriptions  of  Mr.  Smith,  verified  and  extended  by 
hitoaelf.  ">  v 

It  appears  to  tne  that  from  these  and  similar  sources,  our  fitst 
ideas  respecting  the  green  and  iron  sands  have  been  dented, 
either  directly  or  indirectly. 

In  the  writings,  of  these  authors,  it  will  be  found  that  every 
whemon  the  wefst  escarpment  of  the  chnlk,  which  passes  througk 
Norfolk,  Bedfordshire,  Oxfordshire,  Wiltshire,  &c.  the  beds 
Immediately  below  it  are  seen  ih  succession;  and  that  they 
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have,  described  them,  beginning  with  that  next. to  ^the  chalk,  as. 

Seen  sand,  blue  clay  or  inarl,  and  a  red  orferragmoiis  sand, 
f  the.  first,  we  have!  a  remarkably  fine  example  in  the  vale 
of  Pewsey,  celebrated  for  its  fossils ;  and  the  latter  (the  ferru- 

finous)  is  well  seen  at  Wobum  and  Leighton!  Beaudesert. 
hese  I  consider  as  undoubted,  types  of  the  formations  in  ques- 
tion, being  described  under  these  names  by  all  geologists  to,  the 
f  resent  day,  in  the  tables  and  maps  which  have  been  published, 
t  will,  therefore,  simpUfy  this  discussion  if  we .  attend  to  two 
points. 

1.  Whether  the  l>€d  which  I  have, called  green  sand,  viz.  the 
UaderclifF,  Isle  of  Wight,  and  the  Reigate  stone,  be  the  same, 
bed  with  that  so  called  by  Smith  and  Townsend  on  the  west  of 
the  chalk,  and  particularly  in  the  vale  of  Pewsey  ? 

2.  Do  the  Woburn  and  Leighton  Beaudesert  sands  agree 
with  that  bed  in  the  wealds  of  Surrey,  Kent,  and  Sussex,  which 
is  between,  the,  Folks  tone  blue  marl  and  the  weald  clay,  and 
which  is  seen  at  Cox  Heath,  Nutfield,  Wolmer  Forest,  &c. ;  or. 
with  the.  Hastings  beds  in  Sussex,  which  are  behw  the  weald 
clay? 

With  respect  to  the  first,  I  might  ohser^^e,  that  the  Undercliff 
has  been  actually  called  green  sand  npt  only  by  me,  but  bv  Mr. 
Conybeare  in  his  '^  Outlines ;"  by  Prof.  Buckland  in  his  Tafcle  of 
the  Enghsh  Strata  printed  for. distribution  ;  by  Prof.  Sedgwick; 
in  short  by  all  English  geologists  who  have  attached  the  same 
name  to  the  bed  in  the  vale  of  Pewsey ;  and  I  might  show  that 
Dr.  Fitton  in  his  paper  admits  what  1  have  before  endeavoured 
to  prove,  that  the  Undercliff  is  identical  with  the  Reigate  stone. 
The  thing,  therefore,  seems  to  be  done.  Pewsey  =  Undercliff 
by  Mr.  Conybeare  ;  Reigate  =  Undercliff  by  Dr.  Fitton ; 
and  hence,  since  things  equal  to  the  same  are  equal  to.  each 
other,  Pewsey  =  Reigate.  Q.  E.  D.  But  I  will  not  take  this 
advantage ;  smce  Dr.  Fitton  has  done  me  the  honour  to  hint 
that  these  gentlemen  followed  me  with  respect  to  Underchff 
being.  =  Pewsey,  a  circumstance  which  I  never  heard  of  before 
it  .was  rumoured  that  I  was  wrong.* 

I  find  that  Mr.  W.  Smith,  in  the  memoir  which  accompanies 
his  geological  map  of  England,  applies  the  term  green  sand  to 
the  bed  immediately  below  the  chalk,  and  above  the  blue  marl, 
or  oak  tree  clay.  This  blue  marl  he  identifies  in  his  map  with 
the  Tetsworth  clay,  andvvith  the  gault,  the  latter  being  admitted 
by  all  to  be  the  same  as  the  Folkstone  clay.  It  appears  to  me 
to  be  clear,  therefore,  that  the  gretn  sand  ot  Smith  could  not  be 

♦  Mr.  Conybeare  states,  ("  Outlines,"  p.  ISO,)  that  "in  J8I3  he  made  a  tour  in  the 
Isle  of  Wight  and  in  Purbeck,  and  formed  detailed  lists  of  the  several  strata  constitut- 
ing the  series  as  exhibited  in  the  various  points  -where  their  sections  are  exposed  in  that 
interesting  district,". 
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the:  GoxhiBalh,  Nutfield/  and.  Woliner.  Forest  range  ^hich  is 
below  the  Folkstone  blue  marl.  But  as  a  decisive  proof  of  this, 
he.stateSy  that  the  bed. below. the  blue  marl  is  the  Kentish  rag, 
which  with  him  is  a  different  bed  from  the  green,  sand.'^  It  is 
to.be  regretted,  that  the  writings  of  Mr.  Smith  are  rendered 
obscure. when,  describing  these. beds,  by  his  considering. ^e 
Purb^ck  stone  and  the  Kentish  rag  to  be  the  same ;  and  he  even 
sometimes  places  the  Portland  stone  in  this  part  of  the  series. 
But  it  does  not  appear  that  this  geologist  was  acquainted  with 
the. latter,  beds,  m  dtu;  nor. that  their  true  place  was  under- 
stood pi:eviously  to.my  examination  of  these  countries  ;  the  first 
table  m  which  they  were  correctly  placed  being  that. in  the 
commencement  of  m^  paper  on  the  Freshwater  .Formations  of  the 
Isle  pf  Wight,  vol.  ii..  Trans.  Geol.  Soc. ;  and  the  author  of  the 
review  of  Smithes  Map  (Edinb.  Review,  1818,  p.  32),  seems  to 
have  been  aware  of  this  circumstance. 

T\ie  ferruginous  sand  oi^voxihA'^  evidently  the  Coxheath  and 
Nutfield  range,  which  he  identifies  with  the  Woburn  sands; 
and  in  his  map.  he  places  his  Kentish  rag  properly  in  this  bed, 
although  (pernaps  through  inadvertence)  he  arranges  the 
description,  as .  if  it  were  above.  ^ 

Mr.  Townsend  describes!  the.  sands  immediately,  under  the 
chalk. as  of  three  varieties.  1.  Green  sand;  2.  Grey  sand; 
3.  Red  sand  (arena  ferruginosa,  Lin.)  The  first,  or  uppermost, 
forms  the  vales  of  Pewsey .  and  Warminster,  and  is  a  sand  con^ 
taining  dark,  green  particles .  The  second  is  a  calcareo  -  siliceous 
sandstone,  called  firestone,  which  he  considers  as  identical. with 
the  firestone  of  Reigate,  and  the  whetstone  pits  of  Blackdown; 
As  he  does  not  mention  any  clay  between  these  two  (and  it  is 
remarkable  that  his  ^reen  saod  is. not  under y  but  over  his  grey 
sand. or  firestone),  I  imagine  that  they  form  one  mass,' and  differ 
only  in  the  quantity  of  green  earth  which  they  contain ;  for  the 
firestone  of  Reigate  is  never  quite  without  this  ingredient,  and 
in  the  Isle  of  Wight  the  upper  part  of  the  UnderclifF  contains 
more  green  earth  than  the  lower.  The  occurrence  of  the  fire- 
stone m  the  green  sand  of  the  vale  of  Pewsey  is  important,  for 
nothing  like  this  is  fouiid  in  the  Coxheath  and  Nutfield  range 
called  by.  Mr.  Cony beare  dnd  Dr.  Fitton  the  green  sand.  The  fos- 
•sils  of  the  vale  of  Pewsey,  agreeing  in  general  with  what  we 

*  I  was  not  origuMlly  aware  of  this  dreumstance.  My  lettera  to  Sir  H.  Englafield 
were  puUiahed  several  years  before  Mr.  Sixiilli*s  memoir;  and  not  having  had  an  oppor- 
tunity at  that  time  of  examining  Folkstone  personally,  but  having  heard  the  Folkstone 
blue  marl  described  as  the  chalk  marl,  and  the  Folkstone  rock  as  the  green  sand ;  and 
knowing  from  hand  specimens  that  the  Kentish  rag  is  almost  identical  in  appearance 
with  the  rag  of  the  Undercliff,  I  imagined  erroneously  the  Folkstone  rock  to  be  a  part  of 
the  same  rfuige  with  the  Reigate  stone,  and  consequently  to  lie  decidedly  above  my  fer- 
ruginous' sand ;  nor  was  I  undeceived  until  by  a  visit  which  I  made  to  Folkstone  is 
the  summerof  IS2I2,  I  found  that  the  Folkstone  rock  layjmmediately  upon  the  weaKl 
clay,  widiout  the  intervention  of  any  ferruginous  sand. 
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hwafw  df'thoBe  of  the  Underclifi;  afford  an  klditionftl  cvidene^ 
m  favour  of  the  identity  of  these  bedfi. 

We  have  another  section  of  the  strAt^  below  the  chalky  de^* 
scribed  in  Mr.  Conybeafe's  ^' Oatlihes>'^  p.  163.  He  states  that 
in  the  parish  of  Roak,  in  Oxfordshire^  a  stone  Ues  tinder  th^ 
ehalk>  and  is  worked  for  buildingj  The  fossils  found  in  it 
(hamitesyturrilites,  indcerami^  scaphites^  and  ammonites)  agr^^ 
with  those  of  the  UnderclifF;  Imd  it  stands  upon  the  TetsWorth 
chij,  which  again  rests  upon  an  iron  sand. 

The  stone  of  Totternhoe,  in  Bedfordshire^  and  of  Reaeb) 
in  Cambridgeshire^  is  soft^  immediately  below  the  Dhalk>  and 
is  similar  to  that  of  Roak  and  Reigate* 

I  have  already  mentioned  tny  original  opinion^  that  the  strn^ 
tare  of  the  weald  and  that  of  the  Isle  of  Wight  are  the  same,  a 
eironmstance  that  it  was  impossible  to  comprehend  npon  the 
supposition  of  Mr.  Conybeare ;  but  my  late  discovery  of  th4 
Hastings  limestone  in  that  island^,  having  enabled  me  to  speak 
with  more  confidence  on  the  subject,  as  afiPording  me  a  nxed 
l^ointin  each  of  these  places  (see  the  abstract  of  my  paper  on  the 
subject^  together  with  th&  table  of  the  equivalent  bed^  in  the 
two  places  in  the  Annals  for  Dec.  p.  466),  the  identity  of  the 
ro(^k  of  the  Undercliff  with  the  Keigate  stone  is  no  longer 
doubted>  and  is  admitted  by  Dr.  Fitton.  The  rock  of  the 
Undercliff,  Isle  of  Wight,  is  immediately  bfelow  the  ohalk  niarl^ 
and  has  the  general  characters  of  the  Reigate  stone,  although 
its  thickness  is  much  more  conisiderable,  and  its  beds  of  chert 
and  hard  limestone  are  in  proportion  more  striking*  It  rests 
upon  a  bed  of  blue  marl,  and  that  again  upon  a  ferruginous  sandi 

Thus  \^'e  see  that  almost  every  where  below  the  chalk  ih 
England  (or  tather  below  the  chalk  marl  according  to  my 
arrangement),  there  is  a  stotie  composed  of  siliceous  grains^ 
mica,  and  dark  greeii  partieles>  with  a  calcareous  cement.  In 
some  places  it  is  very  hard  ;  in  others  soft,  and  fit  to  be  em^ 
ployed  as  firestone;  and  in  others  again  too  soft  for  this  pur-^ 
pose,  and  scarcely  distinguishable  from  Uie  common  chalk  marl^ 
into  which  it  sometimes  passes.  This  stone  also  varies  much 
in  colour^  chiefly  from  the  greater  or  less  proportion  of  green 
particles  dispersed  throtigh  It.  Us  fossils  are  also  very  unequally 
aistribuied ;  those  which  are  the  most  characteristio  of  the  bear 
are  inocerami,  hamites,  turrilites,  trochi,  alcyonites,  ammonites, 
6cCi  It  is  to  this  bed,  as  appears  io  me^  that  the  name  of 
green  sand  was  originally  given  by  English  geologists ;  and  from 
the  above  and  similar  observations,  1  conclude  that  the  green 
sand  bed  in  the  vale  of  Pewsey  is  the  same  with  the  rock  of 
the  Undercliff,  Isle  of  Wight,  and  with  the  Reigate  stone. 

Let  us  now  attend  to  thd  second  question;  viz.  Whether  th^ 
Wobura  0ands  belong  io  the  Nntfield  range,  or  to  the  {tastings 
beds? 
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I  diftll  becm  by  stating,  that  A  bed  of  ferni^nDttt  sand 
Appeals  at  HuastaQton,  in  Norfolk;  and  passing  lender  the 
marshes  of  Ely,  t^appears  in  Huntingdonshire ;  is  seen  in  Bed- 
fordshire under  the  name  of  the  Woburn  and  Leichton  Beaur 
desert  sands,  and  extends  into  Oxfordshire.  ,This  bed  has  beejii 
called  by  all  English  geologists^  to  the  present  da^>  the  ferrugi- 
nous Band:  and  is  so  represented  in  all  the  geological  maps«  It 
is  the  third  in  succession  below  the  chalky  being  separated  from 
it  by  one  of  firestone  (the  green  sand  of  Smith),  and  another 
of  blue  day  or  marl. 

In  the  wealds  of  Kent  and  Surrey,  a  bed  extends  from  Folk- 
stone  through  Coxheath,  Leith  Hill,  Nutfield,  Wokner  Forest* 
Hindhead,  &c.  but  sinks  below  the  seia  at  Beachy  Head.  In 
the  greater  part  of  its  course,  this  bed  is  highly  ferruginous ; 
but  in  some  places,  and  remarkably  from  Folkstone  to  Maid- 
stone, it  has  in  it  beds  and  nodules  of  hard  limestone  with  dark 
green  and  ferruginous  grains.  The  fossils  are  much  fewer,  ai^ 
do  not  appear  to  be  tne  same  as  those  in  the  bed  abo¥e  i^ 
.whidh  I  have  called  green  sand. 

In  the  Isle  of  Wight,  also,  a  bed  of  highly  ferrugiiioul  sadd 
lies  in  the.  same  situation  with  respect  to  the  chalk,  at  Red 
Cliff  in  Sandown  Bay;  and  it  may  be  traced  along  the 
«outh  side  of  the  island  by  Shanklin,  Dundose,  Bki^kgang, 
Ath^^field,  and  Compton ;  and  also  over  a  great  part  of  the  iat^ 
rior  of  the  island.  This  sand,  which  varies  much  m  its  characterj^ 
contains  in  many  parts  abundance  of  granular  hedialitie  iron 
.ore,  and  sometimes  green  earth.  It  also  has,  in  some  places, 
though  not  ^enerfdly,  nodules  of  limestone  with  fossils  addgfeen 
particles  which  resemble  the  rock  of  Folkstone. 

Although  the  Car  stone  and  Woburn  sands  have  been 
regarded  by  Mr.  Conybeare  as  identical  with  the  Hastings  beda, 
and  not  with  the  Nutfield  range,  yet  he  has  not  favoured  us  witii 
his  reasons  for  this  opinion ;  and  no  sections  have  been  published 
that  prove  it.  On  the  contrary,  when  we  examine  the  suceei*- 
sion  of  beds  as  described  by  Mr.  Smith  and  others  on  the  west 
of  the  chalk  in  England,  we  find  that  it  resembles  exactly  the 
iltrudture  of  Kent  and  Surrey,  the  succession  being  green  sand, 
blue  marl,  ferruginous  sand.  1  may>add,  that  on  examining 
^and  specimens  from  the  bed  below  the  gault  in  Cambridge,  they 
appear  to  me  to  resemble  exactly  those  from  Red  Cliffy  Isle  o£ 
Wight,  which  is  allowed  by  Dr.  Fitton  to  be  the  same  as  the 
Nutfield  range. 

In  all  the  above-mentioned  places,  this  bed  is  separated  from 
the  last  (the  green  sand  of  Smith  and  Townsend)  by  one  of  blue 
clay  or  marl,  which  in  Cambridgeshire  is  called  gault,  at  Folk^ 
stone  the  Folkstone  blue  marl,  and  in  .the  Isle  of  Wi^ht,  by 
mycielf^  the  blue  marl.  This  bed  is  generally  characterised  bv 
peindiar  fossils,  sdtliottgh  these  are  very  uneqiially  disHibtttM. 
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Those  of  the  gault  and- the  Folkstone  marl  are  numerous  and 
identical,  while  in  the  Isle  of  Wight  they  are  extremely  few. 
Mr.  SmiUi  has  named  this  bed  sometimes  the  Oak  tree  clay,  and 
sometimes  he  calls  it  Brick  earth.  He  describes  it  in  his  work 
on  Organized  Fossils,  published  in  1817,  p.  36,  as  existing  at 
Oodstone ;  to  the  north  of  Reigate,  under  the  Reigate  stone;. at 
Leighton  Beaudesert,  Bedfordshire ;  at  Grimston,  in  Norfolk ; 
and  at  Westering,  in  Bedford,  four  miles  SW  of  Ampthill.  It 
is  in  all  these  places  distinguished  by  its  characteristic  fossil,  the 
small  fusiform  belemnite,  and  contains  many  other  fossils  of 
this  bed,  as  hamites,  inocerami,  depressed  ammonites,  8cc.  This 
blue  marl  is  identified  by  Smith  with  the  Tetsworth  clay,-  not- 
withstanding the  latter  has  been  considered  to  be  the  weald  clay 
by  Prof.  Buckland,  in  his  table  of  the  order  of  the  strata.  The 
brick  earth  mentioned  by  Townsend  above  the  red  sand  at 
Devizes  is  probably  this  bed,  and  1  have  little  doubt  but  that  it 
may  be  traced  all  round  the  west  side  of  the  chalk  as  Smith  has 
represented  it  in  his  map. 

From  the  above  considerations,  I  am.  still  inclined  to  thinks 
that  the  bed  extending  through  Coxheath;  Nutfield,  &c.  belongs 
to  the  ferruginous  mnd  of  former  geologists,  and  not  to  their 
green  sand. 

With  respect  to  the  ferruginous  sand  belim  the  weald  clay, 
the  Hastings  beds,  we  have  nothing  satisfactory  to  prove  thatU 
exists  on  the  west  of  the  chalk.  It  has  not  been  stated  any 
where  (as  far  as  I  know),  that  the  ferruginous  sands  in  Bedford- 
shire contain  any  fossil  shells,  or  this  question.might  be  decided, 
since  the  fossils  of  the  Hastings  beds  are  peculiar,  and  sup- 
posed by  some  to  be  chiefly,  if  not  entirely,  of  freshwater  origin, 
whereas  those  of  the  Nutfield  ran^e  are  marine.  Nevertheless, 
it  may  yet  be  found  jn  that  quarter,  although  we  have.no  evi- 
dence before  us  from  which  we  can  draw  any  conclusion ;  and 
it  is  quite  surprising  to  find,  that,  at  a  time  when  some  imagine 
the  geological  account  of  England  to  be  nearly  complete,  we 
should  be  absolutely  in  want  of  materials  for  determining  so 
important  a  question. 

Having  now  arrived  at  a  certain  point  in  this  discussion,  viz. 
the  determination  of  what  were  the  original gree«  ^u^  ferruginous 
sands,  and  having  stated  my  reasons  for  giving  these  names  to 
the  beds  in  the  Isle  of  Wight,  and  in  the  wealds  of  Surrey,  Kent, 
and  Sussex,  it  is  natural  that  I  should  inquire  how  it  could  be  that 
the  bed  which  I  imagine  to  be  the  ferruginous  sand  of  Smith,  came 
to  be  called  the  true  green  sand  by  Mr.  Conybeare,  and  several 
other  geologists  of  the  present  day.  I  think  I  perceive  the  solu- 
tion of  this  in  Mr.  Conybeare's  work  itself,  the  "  Outlines."  He 
begins  his  examination  of  the  beds  below  the  chalk  at  Folkstone; 
and  finding  there  a  dark  coloured  argillaceous  bed  immediately 
below  the  chalk,  he  calls  it  (though  inaccurately)  the  chalk  marl, 
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and  the  calcareous  rocky  bed  below  this  the  gre^en  sand,  the 
li&tter  bed  resembling,  indeed,  in  many  particulars,  the  rock  of 
the  Uridercliff,  Isle  of  Wight.  It  happens  that  the  bed  of  Rei- 
gate  stone,  which  continues  its  course  eastwards  past  Godstone^ 
appears  not  to  reach  to  Maidstone,  and  is  actually  wanting  at 
Folkstone,  at  least  in  the  form  of  firestone  :  thus  the  chalk  or 
chalk  marl  is  divided  from  the  bard  rock  of  Folkstone  only  by  a 
bed  of  blue  marl;  and  since  the  true  chalk  marl  is  itself  fre* 
quently  grey,  and  as  the  hard  rock  below  the  blue  marl  resem* 
bles  some  of  the  states  of  the  original  green  sand,  it  is  not  at 
all.  surprising  that  this  error  should  have  been  fallen  into.  We 
have  no  method  of  determining  upon  the  identity  of  beds  ia 
places  distant  from  each  other,  but  by  the  correspondence  in 
their  nature  and  their  order  of  superposition  :  there  appeared, 
therefore,  considerable  reasons  for  determining  the  Folkstone 
rock  to  be  the  green  sand.  This  being  supposed  to  be  estab- 
lished, it  followed  necessarily,  that  although  the  rest  of  this 
latter  range,  from  Coxheath  all  round  the  weald,  varied  almost 
entirely  in  its  character,  so  as  to  be  ^. ferruginous  sand  (mine- 
ralogically) ;  yet  (since  according  to  the  principles  of  geo^nostic 
nomenclature,  beds  do  not  change  their  names  in  different 
places  according  to  the  qualities  of  the  substances  forming  them,) 
th^' whole  bed  acquired  the  name  of  greeri^  sand  which  had  thus 
been  ^ven  to  a  part.  This  is  my  view  of  the  way  in  which  I 
conceive  so  good  an  observer  as.  Mr.  Couybeare  might  have 
been  led  to  give  to  a  stratum  a  name  which  did  not  properly 
belong  to  it.  I  have  thus  stated  frankly  my  opinion  on  this, 
subject ;  and  it  will  remain  for  him  to  say  how  far  1  am  right* 
It  is,  I  am  aware,  putting  his  candour  to  a  severe  test ;  but  ia 
that  I  have  the  fullest  confidence. 

I  must  now  return  to  Dr.  Fitton.  In  p.  366,  line  12,  he 
observes,  that  Mr.  Conybeare  "  -.adopted  my  arrangement  of  the 
strata  of  the  Isle  of  Wight,  and  regarded  the  lower  part  of  that 
island  as  composed  6{  one  series  only  of  ferruginous  sand  which 
he  identifies  with  those  of  Hastings."  He  then  proceeds  to 
show,  in  p.  367,  that  there  are  two  distinct  series  of  sands  below 
what  I  have  called  green  sand,  which  are  separated  from  each 
other  by  a  stratum  of  clay.  In  this  passage  I  am  under  the  ne- 
cessity of  pointing  out  a  double  oversight ;  for,  in  the  first  place, 
he  must  have  been  aware  that  I  had  two  ferruginous  sands  in  my 
arrangement,  since  he  actually  states  it  in  his  table,  p.  369.  la 
the  second  place,  he  might  have  seen  that  Mr.  Conybeare  does 
not  adopt  my  arrangement,  but  distinctly  confines  Ais  ferruginous 
sand  to  my  lower  one  only. 

Dr.  Fitton  has  also  stated,  erroneously,  that  I  mention  the 
Purbeck  beds  as  existing  in  the  Isle  of  Wight.  Since  I  had 
never  expressed  this  decidedly,  and  as  I  had  long  known  that 
they  are  not  to  be  found  there  (having  several  years  ago  exa- 
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mined  the  isle  of  Purbeck,  and  presented  to  the  Oeologibal 
Society  a  complete  set  of  specimens  of  all  the  beds),  I  coald 
not  conceive  what  had  led  to  this  mistake,  and  turned  over 
my  letters  to  Sir  H.  Englefield  in  search  of  any  passage  that 
could  bear  such  a  construction.    The  only  one  that  appears  to 
be  the  least  obscure  is  that  where  I  mention  (p.  t22)  the  thin 
layers  with  shells  in  a  clay  (the  weald  clay),  in  SandownBay, 
called  Flatten,  respecting  which  1  observe,  that  "  they  much 
resemble  Purbeck  stone,  but  the  shells  are  larger.*^    It  must  be 
obvious,  that  by  this  I  mean  only  that  the  two  kinds  of  stone 
have  much  the  same  appearance,  without  any  attempt  to  identify 
the  beds  from  which  they  came.    I  had  not  at  that  time  seen 
the  Purbeck  stone  in  situ,  and  spoke  merely  of  it  as  knowing  it 
in  building.    Indeed  that  no  other  inference  can  be  fairly  drawn 
from  my  expression  is  evident,  since  Dr.  Fitton  himself  says, 
p.  374,  that  **  the  limestone  of  the  weald  bears  altogether  a  strik- 
ing resemblance  to  the  Purbeck  limestone ;"  and  yet  he  does 
not  intend  to  express  thev  are  the  same.   My  having  mentioned 
this  resemblance  shows  tdat  at  a  very  early  period  of  my  inves-r 
tigation,  I  was  struck  with  an  analogy  between  the  Plattea 
in  the  Isle  of  Wight,  and  the  Purbeck  and  Petworth  marbles,  an 
analog  which  1  nave  since  extended. 

Dr.  Fitton  is  perfectly  correct  in  stating,  that,  at  the  time  when 
I  wrote  those  letters  to  Sir  H.  Englefield,  I  had  not  duljr  appre- 
ciated the  importance  of  the  .weald  clay.  The  fact  is,  it  is  far 
less  conspicuous  in  the  Isle  of  Wight  as  a  valley  separating  two 
ranges  of  high  ground  than  in  Kent  and  Sussex ;  nor,  at  that  early 

Eeriod,  had  the  difference  between  the  fossils  of  the  Hastings^ 
eds  and  the  Folkestone  rock  been  noticed.  But  I  had  been 
gradually  approaching,  and  had  finally  arrived  at  the  same  con-* 
elusion  as  Dr.  Fitton  has  now  done. 

I  mentioned  in  my  paper  on  the  Freshwater  Formations  of 
the  Isle  of  Wight,  and  also  in  one  of  my  letters  to  Sir  H.  Engle- 
field,* the  probability,  that  part,  at  least,  of  the  Purbeck  series 
was  of  freshwater  origin;  and  I  possess  specimens  which  I 
brought  with  roe  from  the  Purbeck  beds  on  my  first  visit  to 
them  in  1812,  containing  several  species  of  freshwater  shells 
converted  into  calcedony,  but  mixed  with  others  that  are  marine. 
I  also  stated  in  my  table  of  the  strata,  that  the  Petworth  marble 
might  perhaps  belong  to  the  same  series,  firom  the  analogy  in  its 
fossils.  The  univalve  shells  of  the  Petworth  marble  are  m  gene- 
ral larger  than  those  of  the  Purbeck,  but  I  have  since  found  beds 

*  The  passage  is  as  follows : — ''  It  was  long  ago  observed  by  Woodward,  in  his 
History  of  Fosnk,  that  the  shells  in  the  Purbedk  marble  consisted  chiefly  of  the  hdix 
vivipara;  and  it  is  rather  surprising  that  this  very  ancient  freshwater  formation  should 
not  hare  excited  more  attention.  Beautiful  itnpressions  of  fish  are  frequently  met  with 
by  the  quatrymtn  between  the  himine  of  the  lunestone;  and  1  saw  ftbundance  of  frag-, 
xnentaof  bonep,  some  of  whicli  belonged  to  the  turtle.  Complete  fosnl  turtle  have  been 
found,  and  lately  one  extremely  perfect."  (Letter  9,  p.  192.) 
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in  the  isle  of  Purbeck  with  shells  quite  as  large  as  thoi^e  of  Pet* 
worth,  and  apparently  of  the  same  species.  In  my  exaioioattoa 
of  the  Hastings  beds,  I  remarked  the  resemblance  of  tbe  casts  of 
the  univalves  to  those  of  the  Purheck  and  Petworth  marbles,  and 
that  the  fossil  shells  were  altogether  different  from  those  of  the 
green  sand. 

I  always  considered  the  weald  clay  as  intimately  connected 
with  the  Hastings  beds,  and  with  the  Purbeck  stone,  Kom  the  ana* 
logy  in  the  fossils,*  and  from  the  resemblance  between  the  Platten 
in  the  Isle  of  Wight,  the  Battle  beds,  and  the  Purbeck  beds, 
ttlthough  I  could  not  then  determine  to  what  part  of  the  series 
each  of  these  should  be  referred.  This  led  me  originally  to  clasa 
the  weald  clay  as  a  subordinate  bed  of  the  Hastings  ferruginous 
sand,  which  contains  several  other  beds  of  clay,  although  that 
of  the  weald  is  the  mo$t  considerable ;  and  this  arrangement  I 
still  adhere  to.  In  my  first  examination  of  the  Isle  of  Wight, 
the  fossils  of  Sbanklin  escaped  me ;  and  I  owe  my  knowledge  of 
them  to  Prof.  Sedge  wick's  valuable  paper  on  that  island  in  the 
Annah  for  May,  1822.  Since  that  time  I  have  perceived  the 
necessity  for  separating  the  upper  from  the  lower  ferruginous 
sands. 

I  agree  with  Dr.  Fitton,  therefore,  in  the  propriety  of  making 
the  separation  between  the  two  sands  at  the  top  of  the  weald 
clay ;  but  I  think  I  see  zoological  reasons  why  the  latter  ought 
QPt  to  be  called  a  distinct  formation,  but  that  it  should  be 
formed  into  a  group  with  the  Hastings  and  the  Purbeck  beds* 
I  do  not  gojsQ  far  however  as  to  consider  these  as  freshwater 
formations,  a  term  which  lam  accustomed  to  restrict  to  such  beds 
only  as  have  been  probably  formed  in  freshwater  lakes. 

I  come  now  to  consider  tbe  changes  which  Dr.  Fitton  has 
proposed  to  make  in  the  names  of  the  beds  which  have  been 
treated  of, 

Wi^h  respect  to  the  proposal  to  change  the  name  of  the  rook 
.  of  the  Undercliff  from  green  sand  to  Jirestoney  I  am  compelled 
entirely  to  dissent  from  it.  It  has  already  been  called  green 
sand  by  all  geologists ;  no  arguments  have  yet  shown  that  it  is 
not  entitled  to  that  appellation,  and  mere  change  is  obviously 
worse  than  useless.  Firestone  is  a  term  used  by  builders  to 
express  a  stone  of  a  certain  quality,  that  of  resisting  the  fire, 
and  which  is  employed  for  hearths  and  covings  to  chinuieys ; 
this  name  can,  therefore,  be  appUed  with  propriety  only  to  a . 
stone  havingtbat  property.  As  only  a  certain  portion  of  this 
bed,  and  that  only  in  a  few  localities,  is  fit  for  such  a  purpose, 

*  The  smiJl  o^anicbody  supposed  to  be  a  cypris,  I  found  k  t|ie  weald  day  k  San* 
dowQ  Bay,  when  oq  a  mit  to  the  Iile  of  Wight,  in  1819,  with  JItfr.  Qirool^e,  tiignthfV 
with  paludinsB  and  the  tee^  of  fish.  I  ahM>  pointed  out  to  Dr.  fitton  the  repemhlaQCf 
of  the  HoUington  Uxnestone  (first  observed  by  him  in  that  locality)  to  the  freshwater  rock 
at£aai€ewes. 
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tbe  use  of  this  ierniy  applied  indiscriminately  to  all  parts  of  the 
bed,  would  lead  to  mucn  confusion  \?hen  it  came  to  be  used  for 
economical  purposes. 

The  appellation  of  the  fourth  in  Dr.  Fitton's  list  (my  upper 
ferruginous  sand)  is  more  difficult  to  agree  upon,  since  various 
opinions  have  been  entertained  respecting  it.  If  my  view  of  the 
subject  be  ultimately  found  to  be  correct,  that  is,  if  this  bed  be 
found  to  agree  with  the  ferruginous  sand  of  the  west,  it  would 
seem  right  that  it  should  retain  its  original  name  ;  for  to  call  the 
Carstone  ot  Norfolk  and  the  Woburn  sand,  8cc.  the  true  and 
only  green  sand,  would  be  such  a  preversion  of  names 
that  it  could  not  be  tolerated :  and  should  the  rock  immedi* 
ately  under  the  chalk  in  the  vale  of  Pewsey  *  really  provfe, 
by  a  correct  examination,  to  be  the  same  as  the  Undercliff 
arid  the  Reigate  stone,  what  would  be  the  consequence  if  we 
adopt  Dr.  Htton's  nomenclature?  The  answer  is  obvious:  it 
also  must  be  called  firestone ;  that  is,  the  name  green  sand  must 
be  taken  from  the  bed  to  which  it  originally  belonged,  to  be 
attached  to  another  which  received  it  only  through  an  oversight. 
I  do  not  wish  to  insist  that  this  has  been  the  case;  but  at  least 
the  contrary  has  not  been  shown  ;  so  far,  therefore,  Dr.  Fitton's 
decision  is  premature.  However,  as  it  has  been  called  green 
sand  by  some  eminent  geologists ;  and  since  indeed  it  contains, 
in  some  places,  a  great  quantity  of  the  mineral  from  which  this 
name  has  been  derived  ;  I  have  proposed,  in  a  paper  lately  read 
before  the  Geological  Society,  to  style  it  the  lower  green  sand,  or 
(to  compromise  the  matter,)  as  I  proposed  before,  in  my  paper  on 
Hastings,  ferrugino-green  sand ;  the  Undercliff  being  called  the 
upper  green  sand.  By  this  arrangement,  a  group  will  be  formed, 
which  may  be  called  the  green  sand  formation,  consisting  of  the 
upper  and  lower  green  sands  ;  and  the  blue  marl  between  thein 
will  be  the  rnarl  of  the  green  sand.  This  marl  has  indeed  consi- 
derable analogies  in  its  fossils  with  the  bed  iabove  it,  into 
which  it  sometimes  passes. 

The  Hastings  beds  may  continue  to  be  described  by  that  name, 
until  more  is  known ;  and  the  term  ferruginous  sand  hitherto  given 
to  it  maybe  relinquished,  as  that  has  been  applied  to  the  Woburn 
sands. 

With  respect  to  that  part  of  Dr.  Fitton's  paper  (p.  367  and  383), 
where  he  appears  to  dissent  from  the  opinions  that  have  been 
stated  op  the  subject  of  beds  being  more  irregular  than  has 
usually  been  supposed,  arising  partly  from  the  want  of  continuity 
in  some,  and  a  difference  in  the  structure  and  composition  of 
others,  I  shall  only  observe,  that  the  subject  on  which  his  own 
paper  and  the  present  treats  iurnishes  ample  proofs,  that  the 
difficulties  of  identifying  beds  have  been  frequently  underrated 
by  geologists,  from  their  not  sufficiently  attending  to  these  cir- 
cumstances.    At  first,   in   studying   the  secondaiy  bcd^,   the 
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newly  diffedvered  analogies  occupy  our  attention  niost,  as  being 
infinitely  the  most  interesting;  but  afterwards,  our  eyes  are 
opened  to  the  discrepancies,  and  these  are  also  worthy  of  our 
notice,  as  it  is  from  the  ''  facts  alone  "  that  we  can  draw  rational 
conjectures  respecting  the  mode  in  which  th^  strata  have  been 
formed. 

I  have  now,  I  tmst,  prepared  your  readers  for  appreciating 
Dr.  Fitton*s  remark,  that  I  had  ventured  to  make  an  arrange- 
ment of  the  strata  of  the  Isle  of  Wight  "  without  sufficient 
examination/'  It  must  be  obvious  to  all  experienced  geologists, 
that  the  character  of  a  formation,  or  series  of  beds,  should  not 
be  drawn  from  any  one  spot,  except  that  spot  should  contain  the 
whole  series :  any  character  drawn  from  an  imperfect  part  of 
the  series  must  be  liable  to  be  corrected,  when  more  is  known. 
But  who  can  say  that  he  is  acquainted  with  the  whole  series  of 
beds  in  the  great  European  basin;  of  which  those  of  England 
are  certainly  but  a  part  ?  and  yet  to  delay  making  an  arrange- 
ment of  the  British  strata  until  the  rest  of  Europe  should  be 
accurately  examined,  would  be  to  neglect  one  of  the  very  meatis 
by  which  we  hope  to  arrive  at  the  truth.  To  heap  facts  upon 
facts^  without  endeavouring  to  arrange  them,  would  have  excited 
HO  interest.  An  attempt,  therefore,  at  an  arrangement,  has 
been  made  even  at  an  early  period  in  the  progress  of  investiga- 
tion, trusting  that  our  successors,  in  making  additions  to  the 
science,  would  duly  appreciate  our  zeal,  take  into  their  consi- 
deration the  progressive  nature  of  knowledge,  and  correct  our 
errors  with  a  gentle  hand.  After  all,  what  is  sufficient  exami- 
nation? To  some  this  question  may  appear  to  be  easily 
answered ;  but  when  we  reflect  upon  the  changes  that  are  per- 
petually making  in  the  systems  and  arrangements  of  natural 
history  from  the  discovery  of  new  facts,  we  must  soon  perceive 
its  difficulty.  Few  districts  of  England  have  been  more  fre- 
quently visited  and  examined  by  geologists  than  that  in  ques- 
tion ;  and  yet  it  appears  not  to  be  exhausted. 

With  respect  to  myself,  I  can  truly  say  that  I  have  omitted  no 
opportunity,  that  my  very  limited  means  have  allowed  me,  to 
extend  my  inquiries,  not  only  in  this  island,  but  on  the  opposite 
side  of  the  Channel.  Since  the  period  of  my  letters  to  Sir  H. 
•Englefield,  I  have  visited  and  examined,  at  my  own  expence, 
the  neighbourhood  of  Paris,  in  order  to  see  if  my  conjectures 
were  well  founded  with  respect  to  the  analogies  which  1  supposed 
to  exist  between  the  upper  beds  of  England  and  France ;  and  I 
had,  in  the  summer  of  1823,  in  a  tour  over  the  ground  we  have 
been  examining,  accompanied  M.  Brochant,  Professor  of  Mine- 
ralogy  in  the  Ecole  des  Mines  at  Paris,  who,  with  two  of  tile 
el^ves .of .  that  establishment,  had  been  sent  by  the  French 
Government  to  visit  this  countty,  and  to  verify  the  observatit>n8 
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which  have  beeo  made  by  the  geologists  of  Eogland.  As  dii« 
visit  by  M.  Brochant  may  at  some  future  time  be  important  in 
the  history  of  geology,  I  think  it  may  be  useful  here  to  insert  an 
extract  of  a  letter  which  I  lately  received  from  him, 

*  #  *  *  u  Uog  de  mes  plus  grandes  occupations,  depuis  deux 
mois,  a  6t6  de  ranger  et  d'etiquer  nos  recoltes  geologiques  de 
Tannic  derniere.  MM.Dufresnoy  etElie  deBeaumontont employe 
d'abord  beaucoup  de  tems  a  mettre  chaque  chose  en  place  :  nous 
n'avons  aucune  confusion,  au  moyen  de  notre  catalogue  et  de 
notre  journal,  et  de  toutes  les  precautions  minutieuses  que  voua 
nous  avez  vu  prendre.  Cela  m'a  fait  refaire  cet  6te  tout  mon 
voyage  d'Angleterre  avec  une  vive  satisfaction.  J'ai  revucette 
charmante  Isle  de  Wight,  ou  vous  nous  avez  fait  si  bien  voir 
tant  de  coupes  geologiques ;  et  j'ai  pense  a  cette  aventureuse 
navigation  pour  doubter  le  cap  de  Handfast.  C'est  dans  cette 
revue  geuerale  de  nos  recoltes,  que  nous  avonsreconnu,  plus  que 
jamais,  combien  nous  vous  etions  sedevables.  J'ai  fait,  depuis 
30  ans,  bien  d'autres  toumees  geologiques :  aucune  ne  m'a  et6 
h  beaucoup  pres  aussi  productive,  n'ayant  pas,  comme  en  Angles 
terre,  de  savans  guides  pour  me  conduire  sur  les  points  charac* 
teristiques,  et  m'en  faire  voir  les  rapports,  ce  que  je  n'aurois  pu 
decouvrir  que  par  un  sejour  prolonge.  Je  suis  etonn6  moi-m^me, 
tout  en  pensant  aux  facilites  de  tout  genre  que  vous  et  d'autres 
savans  avez  eu  la  complaisance  de  me  procurer,  d'avoir  pu  faire 
tant  en  une  seule  campagne.  Car  je  vous  assure,  qu'  a  rexcep-* 
tion  des  fossiles,  dont  il  nous  manque  un  grand  nombre,  nous 
avoQS  une  suite  tr^s  belle,  et  presque  complette,  de  toutes  les 
formations  geologiques  de  TAngleterre.  Avant  la  fin  du  moil 
d'Aout,  celle  de  I'Ecole  des  Mines  sera  livr6e  aux  ycux  du  pub* 
lie ;  et  j 'esp^re  bien  qu'elle  contribuera  h  faire  bien  des  rap* 
prochemens  ©ntrc  nos  terrains  et  les  votres."  #  *  #  *  * 
I  am,  Gentlemen,  very  truly  yours, 

Thomas  Webstbr. 


Additions  to  the  Reply  to  Dr.  Fitton. 
OSNTLEMEK,  j)^,  $,  1824, 

I  am  happy  to  find  that  the  paper  which  I  read  before  a  meet- 
ing of  the  Geological  Society  on  Nov.  6  (see  an  abstract  in  the 
Annals  of  last  month,  p.  465),  containing,  in  other  words,  the 
substance  of  the  above  reply,  has  not  been  without  its  effect, 
since  I  perceive  that  Dr.  Fitton  has,  since  that  time,  in  his 
"  Additions,'^  given  up  the  term ^w/a»e  upon  the  ground  wjiich 
I  stated  to  the  Society. 

With  respect  to  the  term  green  sand,  Dr.  Fitton  now  observes, 
that  ^^  the  misapplication  otthe  term  has  really  been  the  source 
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of  so  much  confusion,  that  it  seems  better  to  give  it  up  altoge- 
ther (also),  and  to  choose  for  the  beds  in '  question  names 
entirely  new."  But  is  this  quite  necessary?  and  what  will  be 
the  confusion  in  all  the  books  already  written  and  to  be  written, 
should  we  adopt  instead  of  it  the  proposed  name  of  Shanklin 
sands  ?  For  my  part,  I  cannot  help  thmking  that  we  ought  to 
retain  the  term  green  sand:  it  has  become  almost  national^ 
and  is  endeared  to  us  by  many  associations :  it  has  been  the 
frequent  companion  of  our  travels,  and  passes  current  on  the 
Continent  even  without  translation.  Shall  we  discard  an  old 
friend  because  some  one  has  misnamed  him?  or  is  this  any 
thing  like  the  classical  practice  of  covering  the  combatants  with 
a  cloud  to  prevent  the  decision  of  a  contest?  Seriously,  whea 
will  these  changes  end  ?  or  is  every  month's  Annals  to  produce 
a  new  geological  nomenclature  ?  I  really  thought  I  had  given  up 
enough  (considering  the  state  of  the  question),  when  I  proposed 
to  turn  my  "  ferruginous  "  into  "  lower  green,'*  not  to  save  my 
own  credit,  but  that  of  others. 

In  the  same  communication  to  the  Geological  Society,  I  sug- 
gested (I  verily  believe  before  any  other  person  thought  of  it) 
that  the  Woburn  sands  agreed  with  what  was  considered  by  some 
as  the  trtie green:  and  I  find  by  Dr.  Fitton's  "  Additions,"  that 
he  has  since  been  consulting  his  maps,  and  that  he  has  now 
come  very  near  indeed  to  adopt  my  opinion  on  this  subject.  I 
am  pleased  also  to  find  that  Mr.  Lyell  has  confirmed  the  obser* 
vations  which  I  made  on  the  green  sand  at  Beachy  Head  in 
1813  (see  my  paper  on  the  Freshwater  Formations,  vol.  ii. 
Trans.  Geol.  Soc.  p.  192),  and  that  he  observed  a  section  at 
Shiere  which  is  the  counterpart  of  that  which  I  described  before 
at  M erstham  (vol.  v.  p.  363).  It  is  aUo  satisfactory  to  perceive, 
that  this  gentleman  has  now  arrived  at  the  same  conclusions 
that  I  had  come  to  several  years  before  with  respect  to  the  cor- 
respondence between  the  general  structure  of  the  weald  and  the 
Isle  of  Wight,  and  which  had  not  been  doubted  until  lately. 

I  shall  be  glad  to  avail  myself  of  the  extensive  circulation  of 
the  Annals  to  state,  that  I  will  feel  obliged  to  any  gentleman, 
whose  local  knowledge  of  the  districts  on  the  outcrop  or  basset 
of  the  chalk  in  England,  or  on  the  Continent,  may  give  him 
the  means  of  examining  them,  for  any  information  respecting 
the  beds  which  appear  immediately  below  the  chalk,  since  it  is 
my  wish  to  pursue  this  interesting  part  of  English  geology,  until 
the  obscurities  complained  of  shall  be  completely  cleared  up. 
1  am,  Gentlemen,  very  truly  yours, 

20,  Bedford-street^  Covent-garden^  Ltmdon.  THOMAS  WeBSTER    . 
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Article  IX. 

On  the  Discovery  of  Selenium  in  the  Sulphuric  Acid  made  front 
the  Pyrites  oj  Anglesey.     By  Edmund  P.  Thomson^  Esq. 

(To  the  Editors  of  the  Annals  of  Philosophy ,) 

GENTLEMEN,  ManchesUr,  Dec.  16, 18S4. 

I  BEG  to  send  for  your  particular  notice  and  examination,  a 
substance  that  has  lately  come  under  my  observation,  and  which, 
from  the  examination  I  have  given  it,  I  have  no  doubt  is  selenium, 
the  substance  discovered  by  Berzelius  in  the  sulphur  extracted 
from  pyrites  at  Fahlun,  in  Sweden,  an  account  of  which  will  be 
found  m  the  Annals  of  Philosophy^  vols.  xiii.  xiv.  xv.  The  pre- 
sence of  this  new  body,  in  one  of  the  operations  at  my  manufac- 
tory, will  not  be  surprising,  when  it  is  known  that  in  making 
muriatic  acid  I  use  sulphuric  acid  which  is  prepared  from  pyrites, 
at  the  works  of  my  friend  Mr.  Robert  Mutrie  of  this  town. 

The  Selenium  distils  over  with  the  muriatic  acid  into  the 
receivers,  and  in  the  course  of  two  or  three  days,  it  falls  to 
the  bottom  of  the  vessels  in  the  form  of  a  reddish  brown 
substance,  which  does,  not  appear  to  deteriorate  the  acid  in 
the  least.  The  quantity  of  this  new  substance  produced  from 
100  parts  of  the  sulphuric  acid  (made  from  the  pyrites)  I  have 
not  yet  been  able  to  ascertain,  but  have  reason  to  suppose  it  to 
be  very  small.  Through  the  kindness  of  Mr.  Robert  Mutrie,  I 
am  enabled  to  furnish  you  with  specimens  of  the  pyrites  used  at 
his  manufactory. 

The  pyrites  is  obtained  from  the  Paris  Mountain  in  the 
island  of  Anglesey,  and  there  are  two  or  three  descriptions  of 
them,  but  all  from  the  same  mountain. 

I  remain,  Gentlemen,  yours  most  respectfully, 

Edmund  F.  Thomson. 

Experiments  on  the  above  described  Selenium.     By  J.  G.  Chil- 
dren, FRS.  &c. 

I  have  submitted  the  red  substance  forwarded  to  us  by  the 
'  kindness  of  Mr.  Thomson,  to  a  few  experiments,  in  order  to 
obtain  unequivocal  evidence   of  its  containing  selenium. 

A  fragment,  heated  on  a  slip  of  platina  foil  by  the  spirit 
lamp,  tinged  the  flame  of  a  beautiful  azure  blue  colour.  A 
portion  heated  by  the  spirit  lamp  in  a  glass  tube  closed  at 
one  end,  gave  off  first  acidulous  water ;  some  sulphur  next  sub- 
limed and  condensed  at  a  little  distance  from  the  flame,  and 
soon  after  a  red  substance,  which  condensed  on  the  sides  of  the 
tube  between  the  flame  and  the  sulphur,  and  very  near  the 
former.     During  the  suWimation  of  the  red  matter,  the  lower 
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{»art  of  the  tube  .was :  filled  with  a  yellow  vapour,  a  good  deal 
ike  chlorine,  but  of  a  deeper  colour,  and  an  unpleasant  odour 
was  iexhaled,  very  similar  to  that  of  cabbage  water.  After  the 
whole  of  the  volatile  matter  had  been  sublimed,  a  fixed  dar'k 
coloured  residuum  remained  at  the  bottom  of  the  tube.  This 
was  transferred  to  another  tube,  open  at  both  ends,  and  again 
heated ;  some  more  of  the  red  sublimate  was  thus  obtained,  and 
the  residuum  assumed  a  grey  colour.  It  amounted  to  about 
53  per  cent,  of  the  weight  of  the  substance  operated  on,  and  on 
examination  was  found  to  consist  of  earthy  matter^  principally 
silica  and  lime  ;  consequently  the  assay  contains  about  47  per 
cent,  of  volatile  matters,  by  far  the  greatest  portion  of  which 
consists  of  the  red  sublimate.  The  red  sublimate  had  evidently 
been  fused  and  spread  over  the  inner  surface  of  the  tube. 

When  detached  from  the  tube,  a  morsel  of  it  imparted  the  same 
beautiful  blue  colour  to  flame  that  has  been  already  mentioned, 
but  more  intense. 

Another  fragment,  heated  in  a  tcfbe  open  at  both  ends,  sub* 
limed  without  giving  off  any  sulphur,  exhaling  at  the  same  time 
a  strong  odour  similar  to  that  of  horse-radish.  It  fused  very 
readily  on  being  gently  heated  in  a  close  tube  over  the  lamp, 
and  remained  for  some  time  in  a  soft  pasty  state. 

These  experiments  are  quite  sufficient  to  establish  the  identity 
of  our  red  sublimate  with  selenium,  and  in  external  characters 
also  it  perfectly  answers  the  description  of  that  substance.  It 
has  a  metallic  lustre,  and  a  deep  brown  colour  when  seen  by 
reflected  light.  Its  fracture  is  conchoidal,  and  has  a  vitreous 
lustre.  It  is  easily  scratched  by  the  knife ;  is  brittle,  and  its 
powder  has  a  deep  red  colour ;  but  it  adheres  together  readily 
when  rubbed  in  the  mortar,  and  then  assumes  a  grey  colour, 
and  a  smooth  and  somewhat  metaUic  surface.  In  very  thin 
laminae  it  is  transparent,  and  when  viewed  by  transmitted  light, 
has  a  beautiful  cinnabar  red  colour. 


Article  X. 

Observations  upon   Mr.    Whipple's  Answer.     By  R.  Phillips, 
FRS.  L.  and  E.  Sec. 

In  the  seventh  volume  otihe  Annals  o/*PAi7osopAy,p.450,N.S. 
I  offered  some  remarks  upon  the  Pharmacopceia  Londinensis, 
lately  published  by  the  College  of  Physicians ;  and  in  the  last 
number  of  the  Annals,  I  am  requested  by  a  correspondent  who 
subscribes  himself  "  G.  Whipple,"  to  give  him  an  explanation  of 
them.  The  manner  of  Mr.  Whipple's  communication  is  such  as 
would  have  prevented  its  appearance,  if  any  one  but  myself  had 
been  the  object  of  it.     I  shall,  however,  show,  that  he  may  at 
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least  congratulate  himself  upon  his  consistency,  for  his  matter  is 
worthy  of  his  style. 

The  part  of  Mr.  Whipple's  letter  which  I  shall  first  notice  is 
the  following :  ''  1  should  esteem  it  an  obligation,  if  favoured 
with  a  translation  of  the  first  nineteen  lines  of  the  paper,  the 
parvum  in  multo"  These  lines  I  do  not  think  it  necessary  to 
repeat^  but  their  meaning  is,  in  my  opinion,  so  obvious,  that  I 
have  no  words  to  render  it  more  so  ;  I  am,  therefore,  compelled 
to  leave  the  reader  to  decide,  whether  I  write  sense,  or  Mr. 
Whipple  cannot  understand  it. 

'^  On  the  formula  for  the  preparation  of  sulphate  of  potash,''  says 
Mr.  W.  "the  writer  of  the  paper  is  most  fatally  mistaken.  In  my 
opinion,  the  College  have  acted  most  judiciously  in  directin^that 
'the  excess  of  acid  be  saturated  with  potash,  instead  of  lime,  for,  in 
this  instance,  they  employ  a  salt  of  a  very  inferior  value  to 
obtain  one  of  a  greater  (and,  by  the  bye,  of  some  considerable 
importance  to  every  manufacturing  chemist),  and,  therefore, 
contrary  to  the  opinion  of  the  writer  (of  that  paper),  who  says, 
"  The  College  would  have  acted  economically  in  imitating  the 
directions  of  the  Edinburgh  Pharmacopoeia,  by  saturating  the 
excess  of  acid  of  the  bisulphate,  with  lime  instead  of  potash  ;  by 
this  the  waste  would  have  been  avoided  of  using  a  salt  of  greater 
value  to  obtain  one  of  less."  A  single  importunity  to  any  of  the 
drug  warehouses  will  convince  him  of  his  error."  This  case  is 
very  easily  settled,  and  I  shall  make  great  allowances  in  Mr. 
W.  s  favour,  and  yet  the  result  will  be  in  mine.  Having  made 
more  than  "  a  single  importunity  "  to  the  requisite  sources  of 
information,  I  will  admit  that  sulphate  of  potash  is  sold  at  a 
higher  price  than  the  subcarbonate ;  and  this  fact  I  may  fairly 
claim  as  favourable  to  the  accuracy  of  my  statement ;  for  the 
high  price  of  the  sulphate  is  the  natural  result  of  expensive 
means  employed  for  its  preparation. 

The  circumstances  of  the  case  are  these :  the  College  directs 
nitric  acid  to  be  procured  by  decomposing  nitrate  of  potash 
with  an  equal  weight  of  sulphuric  acid;  the  residuum  is  conse- 
quently bisulphate  of  potash  composed  of  88  sulphate  of  potash 
and  40  dry  sulphuric  acid.  The  question,  therefore,  is,  whether 
it  is  more  economical  to  reject  those  40  parts  of  dry  sulphuric 
acid  after  saturation  with  lime,  or  to  convert  them  into  sulphate 
of  potash  by  employing  the  subcarbonate. 

rearlash  is  impure  subcarbonate  of  potash,  but  I  will  suppose 
it  to  be  pure ;  it  is  sold  at  about  44/.  per  ton  ;  40  parts  of  dry 
sulphuric  acid  require  70  of  it  for  saturation ;  22  of  carbonic 
acid  are  expelled,  and  88  of  sulphate  of  potash  produced.  A 
short  calculation  will  show  that  the  cost  of  a  ton  of  it  thus  pre- 
pared will  be  36/. 

Impure  sulphate  of  potash  is  readily  procurable  in  the  market 
for  about  15/.  per  ton,  and  when  the  impurities  and  slight  excess 
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of  aad  are  retnoved  by  lime,  I  will  admit  that  only  tbree«foufrths 
of  it  are  obtained  in  the  state  of  pure  sulphate  of  poi^h,  the 
cost  of  which  will  be  20/.  per  ton. 

In  making  these  statements^  I  suppose  the  trouble  and 
eitpense  of  the  operations  to  be  equal. 

The  remarks  next  requiring  observation  are  separated  by  a^ 

faragraph  which  I  shall  presently  notice  :  they  are,  "  Moreover 
would  ask,  since  economy  be  the  maximum  on  which  he  has 
founded  his  examination,  whether  this  salt  could  not  be  more 
economically  obtained  by  employing  potash  in  the  process  for 
forming  the  ferrum  proecipifatum  ;'^  and  '^  My  remark  relative 
to  the  ferri  subcarbonas*  will  be  seen  in  the  note  on  sulphate  of 

Eotash.''  It  is  to  be  observed  that  the  College  directs  subcaiw 
onate  of  soda  for  the  decomposition  of  sulphate  of  iron  in  the 
preparation  of  what  they  term  ferri  subcarbonas,  and  Mr.  W. 
calls  ferrum  pracipitatum^  I  have  repeatedly  endeavoured  to 
obtain  this  compound  by  using  subcarbonate  of  potash  instead 
of  soda,  but  from  some  unexplained  cause,  the  carbonate  of  iron 
never  contained  so  large  a  proportion  of  carbonic  acid  in  the 
former  case.  I  do  not  suppose  that  the  carbonic  acid  has  any 
immediate  good  effect,  but  when  combined  with  protoxide  of  iron, 
it  prevents  its  becoming  peroxide,  and  consequently  retains  it 
in  a  more  soluble  state. 

Mr.  Whipple's  next  observations  apply  to  what  I  have  stated 
respecting  the  preparations  of  iron.  "  To  attempt  a  definition 
of  his  remark  on  the  preparations  of  iron,  would  be  Aquam 
arare,  wherefore  I  shall  pe  obliged,  if  favoured  with  information, 
as  to  its  abstract  tendency.  What  must  be  the  inference  of  an 
assertion  like  the  following?  *  That  in  the  preparations-of  iron, 
there  have  been  some  alterations  which  are  to  be  considered  as 
amendments  ;  but  I  am  apprehensive  that  the  sood  which  has  been 
done  is  more  than  counterbalanced  by  the  omission  of  improvements, 
or  the  commission  of  errors.'  Surely,  if  in  the  formulaB,  that  is, 
such  as  have  been  altered^  amendments  have  taken  place,  how 
can  we  ascribe  to  the  College  a  want  of  ability,  or  the  commis- 
sion of  error  ?  "  I  trust  that  most  persons  would  understand 
that  I  conceive  the  College  to  have  done  some  good,  and  more 
harm — the  harm  being  of  two  kinds  ;  positivehy  the  commission 
of  errors,  and  negative  by  the  omission  of  improvements.  I  will 
give  instances  of  each  :  the  process  for  preparing  Ferrum  tar^tar'- 
izatum  is  improved ;  Vinum  ferri  is  rendered  worse  by  depriving 
a  weak  preparation  of  nearly  one-third  its  strength.  In  the  direc- 
tions for  preparing /err?/w  ammotriatum,  about  one-third  only  of 
the  subcarbonate  ot  iron  ordered  to  be  used  are  dissolved  by  the 
muriatic  acid,  and  by  the  alterations  introduced  not  only  is  waste 
incurred,  but  the  apparent  strength  of  the  preparation  is  much 
greater  than  its  real  power.  With  respect  to  the  omission  of  im- 
provements, it  is  to  be  observed  that  more  than  one-fourth  of  the 
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sulphate  of  iron  is  wasted  by  continuing  the  directions  for  usitog^ 
too- small  a  proportion  of  subcarbonate  of  soda;  and  a  larger 

auantity  of  solution  of  subcarbonate  of  potash  should  have  been' 
irected  in  preparing  the  liquor  ferri  alcalini. 
With  respect  to  my  proposal  for  substituting  strong  acetic 
acid  diluted  with  water  for  distilled  vinegar,  Mr.  Whipple  says, 
"The   acidum  aceticum  fortius  diiuled  with  water  does  not 
answer  for  the  purpose  of  making  the  Uquor  plumbi  subacetatis. 
I  have  frequently  tried  it,  and  ever  been  unsuccessful,  for  as 
soon  as  it  assumes  the  density,  as  required  in  the  Pharmacopoeia, 
it  becomes  opaque,  which  cannot  be  removed  by  filtration."     I 
have  no  doubt  of  the  accuracy  of  Mr.  Whipple's  statement  when' 
he  admits  that  he  has  "  ever  been  unsuccessful;''  and  he  will 
continue  to  be  so  while  he  employs  impure  acetic  acid;  this 
must  have  been  the  case,  for  I  assert  that  the  acidum  aceticum- 
fortius  diluted  with  water,  does  answer  for  the  purpose  of  making 
the  liquor  plumbi  subacetatis^  a  perfectly  clear  and  colourless 
solution  being  immediately  obtainable  by  filtration. 


Article  XL 
Analyses  of  Books. 


An  Explanatory  Dictionary  of  the  Apparatus  and  Instruments 
employed  in  the  various  Operations  of'  Philosophical  and  Expe-^. 
Hmental  Chemistry.  With  17  Quarto  Plates.  By  a  Practical 
Chemist.    London.     Boys,    pp.295.     Ifo. 

Seventeen  well  executed  quarto  plates  (for  such  they  really 
are)  for  sixteen  shillings  can  hardly  be  a  bad  bargain,  and  if  the 
text  at  all  equal  the  engravings,  in  matter  as  well  as  type,  it 
must  be  a  very  cheap  one,  at  least  as  books  go  now.  At  all 
events,  Mr.  Adlard,  the  engraver,  and  Mr.  Green,  the  printer, 
have  done  their  duty,  and  the  paper  does  not  disgrace  the 
stationer  who  sold  it.  So  much  lor  the  getting  up ;  and  we 
assure  our  readers,  it  is  no  small  part  of  the  art  and  mystery  of 
book-making  in  these  days  of  bibliomaniacal  fastidiousness. 
We  could  wish  indeed,  for  our  own  sakes,  that  matters  would 
take  a  turn,  and  the  price  of  books  descend  a  little  more  to  the 
level  of  our  "  cold"  purses ;  but  whilst  our  friend  Mr.  Dibdin 
continues  to  treat  us  with  such  luxuries  as  his  Strasbourg  Cathe- 
dra/, Ann  of  Brittany,  and  the  View  of  Rouen  on  the  Road  to 
Havre,  ^c*  we  cannot  help  wishing  him  to  persevere  in  his 
splendid  course,  though  he  half  ruins  us  with  the  irresistible 
temptations.     But  to  the  work  before  us. 

•  See  his  Tour,  the  most  beaatiAiHy  illustrated  work  of  the  kind  of  the  present-day. 
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We  learn  from  the  Preface  that  the  desiga  of  ihe  present  pub- 
lication  is  to  supply  the  want  of  plates  in  most  of  the  elementary 
treatises  on  chemistry,  and  to  assist  students  who  attend  the 
public  chemicaLlectujres,  but  have  not  sufficient  time  or  oppor- 
tunity to  examine  the  furniture  of  the  lecture-table,  so  as  to  be 
enabled  perfectly  to  comprehend  the  construction  and  principles 
of  every  article  of  apparatus.  .The  author  acknowledges  that  he 
has  made  free  use  of  the  best  authorities,  and  at  the  same  time 
lays  claim  to  many  original  remarks  and  explanations. 

The  first  chapter  is  devoted  to  a  dissertation  on  the  general 
nature  of  chemical  apparatus  and  instruments;  and  though  the 
remarks  are  somewhat  diffuse,  the  young  chemist  will  find  in 
them,  on.  the  whole,  a  good  deal  of  useful  matter ;  but  we  think 
the  necessity  of  having  shelves,  drawers,  cupboards,  bottle 
brushes,  sponges,  towels,  &c.  &c.  in  the  laboratory,  might  have 
been  left  to  the  tyro's  own  sagacity  to  find  out,  who  will  probably 
not  be  long  before  he  discovers  that  chemical  operations  are 
marvellously  apt  to  make  dirty  hands,  and  that  he  must  be  no 
niggard  of  his  trouble  in  often  cleaning  his  flasks,  precipitating 
glasses,  retorts,  &c.  &c.  as  well  as  his  own  fingers,  before  he 
quits  the  fumes  of  the  laboratory,  for  the  perfumes  of  the  draw- 
ing room. 

This  chapter  also  contains  a  nretty  long  list  of  instruments 
and  utensils,  and  another  of  tests,  &c. ;  in  the  latter  of  which, 
the  same  articles  are  in  several  instances  repeated  under  differ- 
ent heads  ;  for  instance,  under  the  head  Tests,  we  find  carbonate 
of  ammonia,  nitrate  of  barytes,  nitrate  of  lead,  sulphate  of  iron, 
8cc.  and  the  same  substances  occur  again  in  the  next  page  under 
the  head  Salts.  Is  this  for  the  sake  of  amplification,  or  from 
inattention?  It  is  bad  at  all  events.  Next  come  heat  and  fuel, 
amongst  which  the  author  has  omitted  to  notice  the  new  sub- 
stauce  obtained  from  the  distillation  of  wood,  and,  not  very  pro- 
perly perhaps,  called  naphtha  ;  it  is  a  cheap  and  excellent  sub- 
stitute for  spirits  of  wine.  This  chapter  concludes  with  some 
remarks  on  the  method  of  conducting  experiments,  including 
some  good  advice  to  young  operators^  extracted  from  Macquer 
and  Dr.  Henry. 

The  very  small  space  we  can  afford  to  our  further  remarks  on 
this  volume  will  allow  of  only  a  few  short  extracts  from  some  of 
the. articles,  as  a  specimen  of  the  general  style  of  the  work. 

£/ott?pipe.-r-Figures  and  descriptions  are  given  of  Bergman's,. 
Black's,  and  Wollaston's,  which  may  be  considered  as  legitimate 
blowpipes,  as  they  are  supported  by  the  hand,  and  the  blast 
urged  by  the  breath  of  the  operator,  the  only  possible  method  of 
giving  all  tlie  nice  varieties  of  flame  and  position  that  are  required 
in  the  dexterous  management  of  this  admirable  little  instrument. 
There,  are  also  figures  of  Brooke's  Oxy-hydrogen  Blowpipe,  an 
useful  instrument,  when  we  wish  to  tmrow  an  intense  heat  on  a. 
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single  point;  of  a  self-acting  blowpjpei  the  old  aeolipile,  not 
worth  one  farthing ;  of  a  blowpipe  witn  a  self-adjusting  candle* 
stick  (a  self-adjusting  fiddlestick  to  Mr.  Francois  Cramer's 
violin  would  be  about  as  necessary  or  useful) ;  and  a  blowpipe^ 
with  a  stop^cock,  to  be  used  with  a  bladder. 

The  article  annexed  to  blowpipe  (Bergman's)  is  made  up  of  the 
substance  of  the  observations  found  in  the  best  works  on  the 
subject^  and  is  culled  from  Bergman's  Treatise^  De  Tubo  Ferru** 
minatorio,  Berzelius's  Essai  de  I'emploi  du  Chalumeau>  &c.  Our 
author  tells  us^  that  ''The  best  kind  offiamt  for  blowing  through 
with  the  blowpipe^  is  a  thick  wax  or  tallow  candle.'^  This  is 
new  to  us ;  we  did  not  before  know  that  a  candle  and  its  flame 
are  the  same  thing;  but  however  that  may  be,  we  think  the 
recommendation  erroneous^  and  prefer  a  low  lamp,  supplied 
with  oil,  to  any  candle  whether  of  wax  or  tallow ;  for  the  lamp 
wants  no  snuffing ;  the  wick,  when  once  well  trimmed,  will  last  a 
long  time  without  requiring  the  least  alteration,  and  we  avoid  the 
abominable  nuisance  of  having  our  hands  or  instruments  smeared 
with  melted  wax,  or  **  stinking  tallow."  The  advantage  also  of 
being  able  to  adapt  the  size  of  the  wick  to  the  nature  of  the 
operation,  is  materially  in  favour  of  the  use  of  the  lamp  in  prefer- 
ence to  a  candle. 

**  In  using  the  blowpipe,  the  following  observations  should  be 
attended  to.  The  end  of  the  nozzle  pipe  must  be  just  entered 
into  the  fiame^  and  the  current  of  air  will  then  throw  out  a  cone 
or  dart  of  flame  from  the  opposite  side.  If  it  is  well  managed, 
this  dart  or  cone  will  be  very  distinct  and  well  defined.  Care 
must  be  taken  that  the  stream  of  air  does  not  strike  against  any 
part  of  the  wick,  as  it  would  then  be  disturbed  and  split  into 
several  parts.  The  jet  or  blast  of  air  must  be  deUvered  some-* 
what  above  the  wick ;  and  as  unless  the  flame  was  considerable 
there  will  not  be  sufficient  for  the  stream  of  air  to  act  upon,  for 
this  reason  the  wick  is  best  to  be  opened,  because  it  then 
exposes  the  largest  surface,  and  produces  the  greatest  flame ; 
the  stream  of  air  from  the  pipe  should  then  be  directed  through 
the  channel  or  opening  between  the  wick,  so  as  to  produce  a 
cone  the  most  perfect  and  brilliant,  directed  downwards  at  an 
angle  of  about  45  degrees." 

These  directions  are  not  amiss^  but  require  some  qualifica* 
tions.  The  position  of  the  nozzle  of  the  blowpipe  with  respect 
to  the  flame  must  depend  on  the  eflect  required ;  if  an  oxidating 
flame  be  wanted,  the  extremity  of  the  blowpipe  should  be 
inserted  to  some  distance  in  the  flame ;  for  a  reducing  flame,  it 
must  be  drawn  further  back,  and  as  to  the  form  of  the  wick,  except 
in  cases  where  a  large  flame  is  required,  it  is  best  to  let  it  be 
cylindrical  and  un))roken.  The  flame  of  a  wick  of  this  form 
will  be  found  the  most  convenient  and  manageable  in  all  deli- 
cate experiments. 
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The  author  has  given  no  fi^re  of  Gahn's  blowpipe,  which  w« 
find  superior  to  any  other.  Dr.  Woilaston's,  like  all  his  inven- 
tions, is  perfect  for  the  object  proposed,  viz.  portability ;  but  for 
constant  use,  one  with  a  reservoir  is  preferable,  and  of  those  we 
most  approve  of  the  form  given  by  Gahn. 

The  article  Hygrometer  is  one  of  the  longest  and  best  in  the 
book  ;  and  we  give  the  author  credit  for  having  dwelt  amply  on 
the  admirable  instrument  invented  by  Mr.  Danieli.  A  wood*- 
cut,  not  very  neatly  executed,  is  given  of  this  hygrometer,  and 
of  Leslie's,  as  well  as  of  some  other  apparatus. 

Under  the  head  Hydrometer,  Nicholson's  useful  table  of  the 
correspondence  of  the  degrees  of  Beaum6's  hydrometers  for 
salts  and  spirits,  with  their  actual  specific  gravities  at  56^  Fahr. 
is  given,  a$  well  as  Gilpin's  valuable  tables  of  the  specific  gra<* 
vities  of  alcohol  of  different  strengths,  and  at  different  tempera* 
tures.  Under  the  article  Measure  Glass,  also,  several  useful 
tables  are  introduced,  and  generally  through  the  work  much 
information,  which  both  the  student  and  proficient  may  refer  to 
with  advantage. 

We  are  surprised  that  the  author  has  not  noticed  the  pyro- 
meter  invented  by  Mr.  Daniell ;  a  long  account  is  given  of 
Wedgwood's,  which,  it  is  now  known,  is  an  instrument  of  very 
Uttle  service,  since  the  clay  pieces  which  serve  to  indicate  the 
temperature,  contract  as  much  by  a  lower  degree  of  heat  long 
continued,  as  they  do  by  the  most  intense.  We  have  also 
looked  in  vain  for  a  figure  of  Mr.  Cooper's  excellent  apparatus 
for  the  analysis  of  organic  substances.  Neither  that  nor  Dr. 
ProuVs  are  noticed.  Hiatus  valde  dejiendns!'  However,  on  the 
whole,  we  think  the  Explanatory  Dictionary  cannot  fail  to  be 
useful  to  a  large  class  of  chemical  readers,  and  hoping  the 
author  will  fill  up  the  desiderata  in  the  next  edition,  we  wish  he 
may  soon  have  the  opportunity  of  doing  so,  and  bid  him  heartily 
farewell. 


Article  XII. 

Proceedings  of  Philosophical  Societies. 

ROYAL    SOCIETY. 

The  meetings  of  this  learned  body,  as  we  have  already  men- 
tioned, were  resumed  on  the  18th  of  November,  1824;  when 
Douglas  C.  Clavering,  Esq.  Capt.  R.N.  was  admitted  a  Fellow 
of  the  Society,  and  the  following  communications  were  read  : — 

The  Croonian  Lecture,  by  Sir  E.  Home,  VPRS. : — In  pursuing 
his  researches  in  minute  anatomy,  the  author  stated,  at  the 
commencement  of  this  Lecture,  he  had  again  availed  himself  of 
the  skill  and  accuracy  of  Mr.  Bauer ;  and  in  this  respect  he 
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remarked,  he  enjoyed  an  advantage  which  no  anatomist  had  ever 
before  possessed,  and  which,  perhaps,  might  never  again  occur 
to  any  one. 

Proceeding  to  the  immediate  subject  of  the  Lecture,  Sir  E. 
Home  stated,  that  Mr.  Bauer  had  discovered  tierves  both  on  the 
fceial  and  the  maternal  surface  of  the  placenta :  they  extend 
over  the  arteries  in  a  kind  of  trelhs-work,  and  each  fibre,,  when 
highly  magnified,  seems  to  consist  of  globules  connected  toge?- 
ther :  they  are  altogether  distinct  from  any  sort  of  arterial  or 
venous  tubes,  and  reflect  the  light  hke  white  human  hairs. — 
The  arrangement  of  the  nerves  on  the  placentae  of  the  seal  and 
fallow-deer  was  then  described. — Sir  T.  S.  Raffles,  whose  loss 
of  the  most  valuable  collection  of  subjects  of  Natural  History 
ever  formed  in  the  East  Indies,  the  author  observed,  every  one 
must  feel  for,  presented  him  with  the  pregnant  uterus  of  the 
Sumatran  tapir,  in  which  there  is  no  placenta,  the  umbilical  cord 
passing  from  the  foetus  directly  to  the  chorion ;  and  in  this  case 
the  nerves  were  found  in  the  nocculent  part  of  the  latter  or^an. 

Sir  Everard  next  gave  an  account  of  the  distribution  of  the 
nerves  belonging  to  the  organs  of  generation  in  the  human 
female,  and  in  those  of  the  quadruped  and  bird. — He  had  long 
siiice  suspected  that  wherever  there  were  blood-vessels  there 
were  nerves,  and  that  the  latter,  besides  their  office  of  conveying 
sensation,  were  concerned  in  the  formation  of  arteries ;  and 
from  the  extreme  vascularity  of  the  placenta,  he  had  inferred 
their  existence  in  that  organ.  Mr.  Bauer's  verification  of  this 
inference  threw  great  light  upon  various  facts,  hitherto  unex- 
plained, depending  upon  the  connexion  of  the  mother  with  the 
foetus; — it  showed  that  the  brain  of  the  mother  is  connected  with 
all  its  nerves.  Thus  it  explained  the  circumstances,  of  a  foetus 
formed  without  brain ;  of  children  dying  on  the  too  speedy  divi- 
sion of  the  navel-string ;  and  of  the  various  effects  ascribed  to 
the  influence  of  the  imagination  of  the  mother  on  the  offspring, 
of  which  there  were  too  many  authenticated  instances  to  reject, 
though  from  their  not  having  taken  place  in  certain  particular 
cases,  they  had  been  considered  as  accidental.  The  Lecture 
closed  with  an  account  of  some  instances  of  this  kind  which  had 
come  within  the  immediate  knowledge  of  the  author.  One  of 
them  was  that  recorded  in  the  Philosophical  Transactions,  of 
the  mare,  which,  having  first  had  a  foal  by  a  quagga,  had  after- 
wards three  foals  successively  by  a  Persian  horse,  all  of  which 
were  marked  like  the  progeny  of  the  quagga.  Illustrative  draw- 
ings by  Mr.  Bauer  were  annexed  to  this  Lecture. 

On  the  Changes  undergone  by  the  Ovum  of  the  Frog,  during 
the  Production  of  the  Tadpole.     By  the  same  Author. 

Sir  Everard  Home  having  investigated  the  gradual  changes 
produced  by  incubation  in  the  ova  of  warm-blooded  animals,  by 
<»xamining  the  formation  of  the  chick,  had  now  extended  his- 
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researdies^  with  Mr.  Bauer's  aid  as  before^  to  the  cold-blooded 
plass  of  animals.  The  general  successive  steps  of  the  process 
had  been  ascertained  to  be  the  same  in  both  classes.  Mr. 
Bauer's  drawings  of  those  which  took  place  in  the  ovum  of  the 
frog  were  annexed  to  the  paper, 

%lov.  25. — At  this  meeting  Richard  Penn,  Esq.  was  admitted 
a  Fellow  ;  and  the  name  of  William  Scoresby,  Jun.  Esq.  ordered 
to  be  inserted  in  the  printed  lists  of  the  Society  :  the  following 
paper  was  read : — 

A  New  Method  of  calculating  the  Angles  under  Which  the 
Planes  of  Crystals  meet ;  by  W,  Whewell,  MA.  FRS.  and  Pel- 
low  of  Trinity  College,  Cambridge. 

In  this  paper,  of  which  the  introduction  only  was  read,  the 
.  details  being  purely  mathematical,  the.  author  proposed  to  sub- 
stitute for  the  mode,  of  calculating  the  angles  of  crystals  hitherjbo 
employed,  in  which  different  methods  are  used,  according  to  the 
relation  of  the  different  crystals  to  their,  nuclei,  a  few  simple 
formulae  of  universal  application ;  and  also  to  substitute  for  the 
arbitrary  and  inelegant  notation  by  which  the  planes  of  crystals 
have  heretofore  been  designated,  a  simple  and  expressive  nota- 
tion of  corresponding  symbols. 

Nov.  30. — ^This  being  St.  Andrew's  Day,  the  anniversary 
meeting  of  the  Royal  Society  was  held  at  the  Society's  apart- 
ments in  Somerset  House. 

The  President,  Sir  Humphry  Davy,  took  the  Chair  at  twelve 
o'clock,  and  delivered  an  eloquent  address  to  a  large  number 
of  the  members  assembled  on  the  occasion.  We  are  happy  to 
be  able  to  lay  before  our  readers  a  faithful  and  pretty,  copious 
abstract  of  that  able  and  impressive  composition. 

After  reading  the  list  of  members  whom  the  Society  has  lost 
by  death  in  the  course  of  the  preceding  year,  in  which  the 
names.of  Lord  Byron,  Mr.  Lowry,  and  Baron  Maseres  occurred. 
Sir  Humphry  Davy  observed,  that  the  only  character  which  he 
was  called  upon  to  notice,  as  a  contributor  to  the  Philosophical 
Transactions,  was  that  of  Baron  Maseres,  whom  he  described  at 
^having  belonged  to  the  old  mathematical  school  of  Britain,  and 
who,  through  a  long  life,  devoted  much  of  his  leisure,  and  a 
portion  of  his  fortune,  to  the  pursuit  and  encoumgement  of  the 
higher  departments  of  algebra  and  geometry.  His  love  of 
science  was  of  the  most  disinterested  kind,  as  is  shown  by  the 
nature  of  his  publications,  and  his  liberaUty  in  encouraging  the 
publications  of  others.  He  died  in  extreme  old  age,  having 
almost  outlived  his  faculties. 

The  President  then  announced  that  the  Council  had  awarded 
the  medal  of  Sir  Godfrey  Copley's  donation,  for  the  present  year, 
to  the  Rev.  John  Brinkley,  D.  D.  Andrew's  Professor  of  Astro- 
nomy in  the  University  of  Dublin,  and  President  of  the  Royal 
Irish.  Academy. 
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To  gome  of  the  members  of  the  Society,  who  have  not  fol- 
lowed closely  the  usages  of  the  Council,  a  question  may  arise, 
why,  in  two  successive  years,*  the  cultivators  of  a  science, 
which,  during  that  time,  has  been  distinguished  by  no  remarka- 
ble discoveries,  should  receive  the  highest  honours  which  this 
philosophical  association  has  to  bestow? 

The  progress  of  science  has  no  annual  periods ;  and  when  a 
medal  is  to  be  bestowed  every  year,  not  merely  important  scien- 
tific  facts,  but  likewise  trains  of  useful  labours  and  researches 
must  be  considered,  and  the  zeal,  activity,  and  knowledge  of 
those  persons,  who,  having  been  contributors  to  the  Transac* 
tions,  must  be  considered  as  competitors,  are  to  be  taken  into 
the  account. 

It  has  now  and  then  happened  that  the  Royal  Society  has  had 
the  felicity  to  mark  some  great  and  brilliant  discovery,  such  as 
that  of  the  aberration  of  light,  or  the  magnetic  effects  of  electric 
city,  by  this  token  of  its  respect ;  but  in  general  the  medal  is, 
of  necessity,  bestowed  for  contributions  of  a  more  humble  cha- 
racter; to  reward  those  laborious  philosophers  who  have 
enlightened  science  by  correct  observations  or  experiments ;  or 
those  sagacious  inquirers,  who,  by  accurate  reasonings,  or  inge- 
nious views,  lay  the  foundations  for  new  researches,  or  new 
theoretical  arrangements,  or  applications  of  science  to  the  uses 
of  life.  If  any  one  department  of  natural  knowledge  requires 
encouragement  more  than  another,  it  is  Astronomy ;  for  having 
arrived  at  a  mature  state,  and  presenting  few  striking  objects  of 
discovery,  it  can  only  be  perfected  by  the  most  minute,  laborious, 
and  delipate  inquiries,  which  demand  great  attention,  great 
sacrifice  of  time,  and  often  of  health,  since  they  must  frequently 
be  carried  on  at  a  period  usually  devoted  to  repose. 

Dr.  Brinkley  has  long  been  known  as  an  enlightened  and 

Srofound  mathematician,  and  his  papers  in  the  Memoirs  of  the 
Loyal  Irish  Academy,  and  some  of  those  in  the  Philosophical 
Transactions,  contain  abundant  proofs  of  his  skill  in  the  higher 
departments  of  analysis.  Whoever,  said  the  President,  is  in 
possession  of  the  higher  resources  of  the  mathematical  sciences^ 
may  be  considered  as  gifted  with  a  species  of  power  applicable 
to  every  department  of  physical  knowledge.  It  is,  indeed,  for 
thi^  species  of  knowledge  what  muscular  strength  is  for  the 
different  branches  of  human  labour:  It  not  only  generalizes  the 
results  of  experiment  and  observation,  but  likewise  corrects 
them,  and  leads  to  new  and  more  refined  methods  of  investiga- 
tion. The  guide  of  the  mechanical  and  pneumatical  philoso- 
pher, and  the  useful  assistant  of  the  chemist,  it  is  of  still  more 
importance  to  the  astronomer,  whose  results  depend  entirely 
upon  magnitude,  time,  and  motion. 

*  The  Ck^pley  medal  wm  last  year  given  to  tbe  Astronomer  BoyaL— JBtf* 
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Endowed  in  so  high  a  degree  with  one  of  the  essential  eharao* 
ters  of  an  accomplished  astronomer,  his  various  and  later  com* 
munications  to  the  Royal  Society  show  that  Dr.  Brinkley  is 
equally  distinguished  as  a  laborious^  acute  and  accurate 
observer. 

After  stating  the  several  subjects  of  Dr.  Brinkley's  seven 
communications  to  the  Royal  Society^  published  in  the  Philoso- 
phical Transactions,  and  justly  eulogizing  their  extraordinary 
merit,  Sir  Humphry  Davy  proceeded  to  notice  the  two  great 
leading  questions  of  astronomy,  concerning  which  the  Astrono* 
mer  Royal  and  Dr.  Brinkley  are  at  issue ;  namely,  1.  The  sensi* 
ble  parallax  of  some  of  the  fixed  stars ;  and,  2.  The  apparent 
southern  motion  or  declination  of  parts  of  the  sidereal  system. 

It  is  well  known  that  sensible  parallax  is  denied  by  Mr.  Pond, 
and  believed  to  exist  by  Dr.  Brinkley ;  whilst,  on  the  contrary, 
southern  decHnation  is  denied  by  Dr^  Brinkley,  and  believed  ta 
exist  by  Mr.  Pond.  I  mentioned,  the  President  continued,  in 
announcing  the  award  of  the  medal  last  year,  that  the  Council 
of  the  Royal  Society  had  no  intention  of  giving  its  sanction  to 
the  opinions  of  the  Astronomer  Royal,  or  of  attempting  to  decide 
on  these  important  and  difficult  questions.  I  again  feel  it  my 
duty  to  make  the  same  observation  on  this  occasion,  and  to 
state  that  the  general  labours  of  Dr.  Brinkley  in  the  most  diffi- 
cult parts  of  astronomy,  and  the  approximation  that  he  has  made 
to  the  solution  of  a  great  problem,  and  the  high  merits  of  his 
philosophical  inquiries,  are  the  sole  grounds  on  which  the  Cop* 
teian  medal  has  been  bestowed. 

When  Copernicus  first  developed  that  sublime  system  of  the 
planetary  worlds,  which  has  since  been  called  after  his  name, 
he  was  obliged  to  suppose  the  fixed  stars  at  an  almost  infinite 
distance,  and  the  astronomical  instruments  of  that  day  offered 
no  means  even  of  attempting  the  discovery  of  their  parallax. 

The  importance  of  such  a  discovery  was,  however,  imme- 
diately felt ;  as  a  demonstration  of  it  would  in  fact  become  like-* 
wise  an  absolute  demonstration  of  the  Copernioan  system  of  the 
universe. 

Oallilseo  seems  to  have  suggested  the  method  of  inquiring  for 
parallax,  by  examining  the  relative  position  of  double  stars,  one 
of  large,  and  the  other  of  small  magnitude,  at  the  two  extremities 
of  the  earth's  orbit;  a  method  founded  on  the  supposition  that 
the  stars  do  not  greatly  differ  in  absolute  size.  Ihis  method, 
which  was  likewise  strongly  recommended  by  Dr.  Wallis,  was 
first,  I  believe,  said  the  President,  practised,  and  pursued  with 
great  sagacity  and  industry,  and  with  instruments  of  extraordi- 
nary magnitude  and  perfection,  by  the  late  Sir  William  Herschell, 
and,  in  following  his  path,  by  Mr.  Herschell  and  Mr.  South. 
Though  it  has  afforded  many  important  results  with  respect  to 
the  prc^r  moti(m»  of  the  atturs  and  the  arrangement  and  groups 
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of  those  heavenly  bodies^  it  has  as  yet  furnished  no  observations 
forming  data  for  reasoning  on  the  distances  of  the  fixed  stars 
from  the  sun. 

The  other  method,  and  that  which  has  been  most  insisted 
upon,  seems  likewise  to  have  originated  with  the  illustrioas 
Florentine  phitesopher,  namely,  that  of  observing  stars,  about 
the  summer  and  wmter  solstice,  in  or  near  the  zenith,  for  the 
purpose  of  avoiding  the  errors  of  refraction,  by  fixed  instruments. 
The  celebrated  Robert  Hooke,  who  erected,  at  Chelsea,  a  tele- 
scope 36  feet  long  for  examining  y  Draconis,  imagined  that  he 
had  discovered  a  very  considerable  parallax  for  this  star;  but 
Hooke's  observations  were  contradicted  by  Molynenx. 

Flamstead  drew  a  similar  conclusion  from  his  experiments  on 
the  pole  star,  but  the  results  which  he  attributed  to  parallax 
were  explained  by  Bradley's  great  discoveries  of  the  aberration 
of  light,  and  the  nutation  of  the  earth's  axis  ;  and  it  is  remark- 
able that  Hooke  reasoned  correctly  on  inaccurate  observations, 
whilst  Flamstead  formed  wrong  conclusions  from  exceedingly 
correct  results. 

James  Cassini,  in  observing  Siritis,  attributed  a  parallax  of  6^^ 
to  this  star ;  and  La  Caille,  from  observations  made  at  the  Cape 
of  Good  Hope,  supposed  it  to  be  4^^. 

.  Piazzi,  whose  conclusions  are  given  with  great  diffidence,  in 
researches  pursued  from  1800  to  1806,  supposes  that  several  of 
the  fixed  stars  exhibit  parallax.  He  assumes  for  Sirius  neai4y 
the  same  parallax  as  La  Caille,  for  Procyon  3'^,  and  for  Capra 
less  than  V\  In  all  these  observations,  nothing  like  southern 
motion,  it  must  be  confessed,  had  ever  been  suspected.  Dr. 
Brinkley,  in  1810,  rated  the  parallax  for  a  LyrsB  at  2-i/\  The 
general  conclusions  of  the  Astronomer  Royal  from  observations 
made  both  with  a  fixed  instrument,  and  with  the  mural  circle, 
are  unfavourable  to  the  existence  of  sensible  parallax  for  any  jof 
the  fixed  sta]:s,  and  he  refers  apparent  parallax  to  imperfections 
ill  the  instruments  used  in  the  observations,  and  offers  as  a  proof, 
the  diminution  of  the  indications  in  proportion  as  instruments 
have  become  more  delicate ;  and  estimating  the  Greenwich^  as 
superior  to  the  Dublin  Circle,  thus  accounts  for  the  difference  of 
his  results  and  those  of  Dr.  Brinkley. 

.  Dr.  Brinkley,  in  reply,  does  not  allow  the  superiority  of  the 
principle  of  the  Greenwich  instrument,  and  shows  the  consist- 
ency of  the  Dublin  instrument  with  itself,  by  numerous  obser- 
vations which  place  its  permanent  state  bevond  all  doubt.  The 
results  of  62  observations  on  a  Lyrae,  in  1811,  give  the  mean 
difference,  between  the  summer  and  winter  zenith  distances  as 
1^^*32;  and  repeated  observations,  in  the  last  ten  years,  ^ve 
sensible  parallax,  though  with  less.  Consistency,  for  a  Ac][uil«, 
a  Cygni,  and  Arcturus  ;  but  none  for  y  Draconis.  Dr.  Brinkley 
^eems  entirely  convinced  of  the  accuracy  of  his  general  conolu- 
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sioofi.  If  any  circumstances  depending  upon  change  of  temper- 
atttre>  flexure  of  the  instrument^  or  other  causes  of  error  existed, 
why,  he  says,  should  they  not  be  general  for  all  the  stars  f  Why 
should  such  causes  exist  for  a  Lyree,  ana  not  for  the  pole  star» 
which  shows  no  sensible  parallax  i 

On  the  question  of  southern  motion.  Dr.  Brinkley  compares 
Mr.  Bessel's,  Mr.  Pond's,  Mr.  Piazzi's,  and  Dr.  Bradley's  Cata- 
logues, and  after  endeavouring  to  prove  discordance  in  the 
Astronomer  Royal's  mode  of  applying  the  data  in  these  Cata- 
logues to  the  question,  he  says,  "  from  the  weight  of  external 
testimony  adduced,  it  will,  1  think,  be  readily  conceded  to  me, 
that  the  southern  motion  does  not  exist,  and  that  it  must  be 
regarded  as  an  error,  belonging  to  one  or  both  of  the  Greenwich 
Catalogues  of  1813  and  1823." 

Such  is  the  state  of  these  two  questions ;  they  are  not,  how- 
ever, questions  of  useless  controversy,  nor  connected  with  hostile 
feelings:  the  two  rival  astronomers  seem  equally  animated  by 
the  love  of  truth  and  of  justice,  and  have  carried  on  their  discus- 
sions in  that  conciliating,  amiable,  and  dignified  maimer,  which 
distinguishes  tlie  true  philosopher.  I  cannot  give  a  stronger 
proof  of  this,  than  in  stating  that  the  Astronomer  Royal  was 
amongst  the  first  of  the  members  of  the  Council  to  second  and 
applaud  the  proposition  for  the  award  of  this  day. 

After  some  further  observations  on  the  subject  of  parallax, 
th^  President  remarked,  that  it  is  to  be  regretted  that  no  star 
has.  yet  been  observed  absolutely  in  the  zenith,  which  might 
easily  be  done,  and  in  a  part  of  the  globe,  for  instance  under  the 
equator,  where  almost  precisely  the  same  circumstances  of  tem- 
perature, moisture,  and  pressure. of  the  atmosphere,  would  exist 
m  summer  and  winter.  An  instrument  fixed  on  granite,  or  an 
aperture  made  in  a  solid  stratum  of  rock,  would  destroy  the  pos- 
sibility, of  interference  from  foreign  causes,  and  reduce  the  pro- 
blem to  the  simplest  possible  conditions. 

Sir  Humphry  Davjr  then  congratulated  the  Society  on  the 
great  progress  that  is  making  m  scientific  inquiry,  and  the 
means  for  procuring  the  necessary  instruments,  and  paid  a  well 
merited  tribute  of  respect  to  several  of  the  most  eminent  astro- 
nomers of  the  present  day,  and  to  those  artists,  especially 
Troughton,  DoUarid,  Reichenbach,  and  Frauenhoffer,  whose 
genius  and  industry  have  brought  philosophical  apparatus  to  its 
present  high  state  of  perfection. 

The  President  then  concluded  this  brilliant  address  nearly  in 
.  the  following  words  : — 

There  is  no  more  gratifying  subject  for  contemplation  than 

the  present  state. and  future  prospects  of  astronomy ;  and  when 

it.is.recollected  what  this  science  was  two. centuries  ago,  the 

contrast  aifords  a  sublime  proof  of  the  powers  and.  resources  of 

.  the  humq;n  mind* 
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The  notions  of  Ptolemy  concerning  Cycles,  and  Epicycles  and 
aua  moTingspheres  of  the  heavens,  were  then  current;  tne  obser- 
Tatories  were  devoted  rather  to  the  purposes  of  judicial  astrology 
than  to  the  philosophy  of  the  heavenly  bodies ;  to  objects  of 
superstition  rather  tnan  of  science. 

If  it  were  necessary  to  fix  upon  the  strongest  characteristic 
of  the  superiority  of  modem  over  ancient  times,  I  know  not 
whether  the  changes  in  the  art  of  war  from  the  application  of 
gunpowder,  or  in  literary  resources  from  the  press,  or  pven  that 
wonderful  power  created  by  the  steam-engine,  could  be  chosen 
with  BO  much  propriety  as  the  improved  state  of  astronomy. 

Even  the  Athenians,  the  most  enlightened  people  of  antiquity, 
condemned  a  philosopher  to  death  for  denymg  the  divinity  of 
the  Sun ;  and  as  to  the  other  great  nations,  cotemporary  with 
iht  Athenians,  it  will  be  sufficient  merely  to  mention  their  ido- 
latry, or  utter  ignorance  with  regard  to  the  laws  or  motions  of 
t%e  heavenly- bodies. 

Take  the  most  transient  and  the  simplest  view  of  the  science 
as  it  now  exists,  and  what  a  noble  subject  for  exultation !  Not 
only  the  masses  and  distances  of  the  sun,  the  planets  and  their 
satellites,  are  now  known,  but  even  the  weights  of  bodies  upon 
their  surfaces  ascertained,  and  all  their  motions,  appearances, 
and  changes,  predicted  with  the  utmost  certainty  for  years  to 
come,  and  even  carried  back  through  past  ages,  to  correct  the 
chronology,  and  fix  the  epochas  in  the  history  of  ancient 
nations.  Attempts  have  even  been  made  to  measm*e  the  almost 
inconceivable  distances  of  the  stars,  and  with  this^  what  sublime 
practical  and  moral  results !  The  pathless  ocean  navigated,  and 
in  imknoum  seas,  the  exact  point  of  distance  from  known  lands 
ascertained.  All  vague  and  superstitious  notions  banished 
from  the  mind,  which,  trusting  to  its  own  powers  and  analogies, 
sees  an  immutable  and  eternal  order  in  the  whole  of  the  universe, 
intended  after  the  designs  of  the  most  perfect  beneficence,  to 
promote  the  happiness  of  millions  of  living  beings,  and  where 
the  whole  of  created  nature  offers  its  testimony  of  the  existence 
of  a  Divine  and  Supreme  Intelligence ! 

The  President  then  delivered  the  medal  to  Mr.  Baily,  to  be 
transmitted  to  Dr.  Brinkley,  begging  him  to  assure  that  gentle^ 
man  of  tie  respect  and  admiration  of  the  Royal  Society,  who 
receive  his  communications,  presiding,  as  he  does,  over  another 
kindred  scientific  body,  not  merely  with  pleasure,  but  with  gra- 
titude^ and  who  trust  that  he  will  continue  them  both  for  the 
advancement  of  astronomy,  and  for  the  increase  of  bis  own  high 
reputation-  . 

The  Society  then  proceeded  to  choose  their  Council  and 
Officers  fortlie  ensuing  year;  and  the  following  were  declared 
duly  elected: 

O/th^  Old  CouficiL^Sir  Humphry  Davy,  Bart.;   W.  T* 
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Brande^  Esq. ;  S.  Goodenougb,  Lord  Bishop  of  C&disle ;  Major 
T.  Colby ;  J.  W.  Croker,  Esq. ;  D.  Gilbert,  Esq. ;  G.  Hatchett, 
Esq.;  Sir  E.  Home,  Bart.;  J.  Pond,  Esq.;  W.  H.  WoUaatoni 
MD. ;  T.  Young,  MD. 

Of  the  New  Council.-^W.  Babington,  MD. ;  F.  Baily,  Esq.; 
J.  G.  Children,  Esq. ;  J.  W.  Viscount  Dudley  and  Ward ; 
J.  F.  W.  Herschel,  Esq. ;  Capt.  H.  Kater ;  T.  A.  Knight,  Esq. ; 
A.  Mac  Leay,  Esq. ;  Sir  T.  S.  Raffles,  Knt. ;  Edward  Adolphus, 
Duke  of  Somerset. 

President. — Sir  H.  Davy,  Bart. 

Treasurer. -^D,  Gilbert,  Esq. 

Secretaries. — ^W.T.Brande,  Esq.;  and  J.  F.W.Hei9chel,£sq« 

Dec.  9. — Charles  Mackintosh,  Esq.  was  admitted  a  Fellow ) 
M.  Thenard  was  elected  a  Foreign  Member ;  and  the  following 
communications  were  received. 

Three  extensive  series  of  Astronomical  Observations  made  at 
the  Observatory  of  Paramatta,  New  South  Wales ;  communi- 
cated by  Sir  Thomas  Brisbane. 

Explanation  of  an  Optical  Deception  in  the  Appearance  of 
the  Spokes  of  a  Wheel  seen  through  Vertical  Bars.  By  P.  M. 
Roget,  MD.  FRS. 

A  portion  only  of  this  paper  was  read. 

Dec.  16. — ^The  name  of  Dr.  John  Thomson,  of  Edinburgh,  was 
ordered  to  be  inserted  in  the  printed  lists  of  the  Society ;  and 
the  reading  of  Dr.  Roget's  paper  was  concluded. 

The  spokes  of  a  revolving  wheel  appear  curved  when  viewed 
through  the  intervals  of  a  series  of  vertical  bars,  such  as  those 
of  a  palisade,  or  a  Venetian  window-bUnd.  The  spokes  on  each 
side  of  the  upper  one,  which  has  arrived  at  the  vertical  position^ 
appear  bent  upwards ;  and  the  curvature  of  each  spoke  increases 
accordingly  as  it  is  more  distant  from  the  uppermost  one.  The 
direction  of  the  curvature  is  the  same,  wnether  the  wheel  be 
movipg  to  the  right  or  to  the  left  of  the  spectator.  The  appear-* 
ance  takes  place  only  when  the  wheel  is  revolving  with  a  certain 
velocity,  aad  remains  the  same  whatever  greater  velocity  is  given 
to  the  wheel,  as  long  as  the  spokes  continue  visible, 
author  states  the  results  of  experiments  illustrating  the  influence 
of  various  circumstances  on  these  illusive  appearances;  and 
infers  from  them  that  the  combination  of  a  progressive  with  a 
rotatory  motion  is  essential  to  their  production.  He  explains 
them  on  the  well-known  physiological  principle  of  the  conti- 
nuance for  a  certain  time  of  an  impression  made  on  the  retina; 
and  shows  that  not  only  all  the  ordinary  phenomena  Accord- 
with  his  theory,  but  that,  ,by  means  of  it,  the  result  of  more 
coifiplicated.  combinations  may  be  anticipated.  The  paper  con- 
cludes with  a  mathematical  investigation  of  the  curves  thua 
generated ;  of  which  the  general  equation  and  leading  properties 
are  given. 

r   3 
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The  following  communication  was  also  read : — 
On  a  new  Photometer;  by  A.  Ritchie,  AM. :  communicated 
by  the  President. 

The  principles  on  which  the  indications  of  this  instrument 
depend,  are,  that  radiant  heat  does  not  pass  through  thick  plates 
of  glass,  but  is  conducted  through  them  in  the  same  manner  aa 
through  opaque  bodies  ;  that  light  expands  in  the  same  manner 
as  heat  the  substances  which  absorb  it ;  and  that  the  intensity 
of  light  varies  inversely  as  the  square  of  the  distance.  Mr.  Rit- 
chie's photometer,  however,  differs  essentially  from  that  of  Prof* 
Leslie.  Its  delicacy  is  such  that  it  is  very  sensibly  affected  by 
the  light  of  a  candle  at  the  distance  of  20  or  30  feet,  while  no 
effect  IS  produced  on  it  by  a  hot  ball  of  iron  radiating  a  much 
greater  quantity  of  heat.  When  exposed  to  several  lights  at 
different  distances,  it  expresses  their  intensity  according  to  the 
law  just  stated. 


Article  XIIL 

SCIENTIFIC  NOTICES. 

Chemistry. 
1 .  Saline  Efflorescence  upon  the  Surface  of  Bricks. 

(To  the  Editors  of  the  Annalt  of  Philosophy,) 
GENTLEMEN,  Lis9on  Grove. 

Walking  some  time  since  with  a  friend  in  the  neighbour- 
hood of  St.  John's  Wood  Road,  where  a  considerable  number 
of  cottages  in  the  Italian  style,  surrounded  by  gardens  and 
inclosed  with  brick  walls,  have  lately  been  erected,  our  attention 
was  attracted  by  observing  the  irregular  distribution  of  a  white 
coloured  substance  upon  the  surfaces  of  some  of  these  garden 
walls.  Upon  closer  inspection,  a  pretty  thick  and  extensive 
efflorescence  became  apparent,  a  portion  of  which  when  scraped 
off  and  applied  to  the  tongue  communicated  a  strong  and  disa- 
greeable saline  taste.  A  quantity  of  this  saline  substance  was 
collected,  and  on  being  submitted  to  a  slight  chemical  examina- 
tion, it  soon  became  evident  that  it  was  almost  entirely  com- 
posed of  sulphate  of  soda,  blended  with  minute  portions  of 
muriate  of  lime  and  magnesia. 

I  am  aware  that  sulphate  of  soda  has  occasionally  been  met 
with  as  an  efflorescence  upon  old  walls  on  the  Continent  and 
elsewhere,  but  I  do  not  think  that  it  is  a  very  common  occur- 
rence in  this  country ;  and  may  it  not  be  asked,  whether  the 
8olidit3r  of  walls  built  of  such  materials  is  not  likely  to  be  mate- 
rially diminished  ? 

The  salt  evidently,  in  the  ifirst  intance,  crystallizes  upon  the 
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surfaces  of  the  brick,  and  in  a  dry  state  of  the  atmosphere^  efflo- 
resces. The  action  of  rain  speedily  dissolves  the  efflorescence 
thus  formed^-  and  another  portion  of  salt  will  be  quickly  deter- 
mined to  the  surface;  should  this  succession  of  changes  continue 
to  go  on,  the  bricks  may  soon  be  expected  to  become  porous, 
and  their  consequent  disintegration  must  happen  in  a  short 
time* 

If  you  consider  this  notice  worth  inserting  in  the  Annab  of 
Philosophy,  it  may  probably  be  the  means  of  inducing  those 
whom  it  may  more  immediately  conpem,  to  attend  to  a  circum- 
stance of  which,  perhaps,  they  are  not  aware, 

I  remain,  Gentlemen,  your  veiy  obedient  servant, 

M.  W.  " 

2.  Solubility  of  Oxide  of  Cobalt  in  Ammonia. — Cobaltic  Add. 

Oxide  of  cobalt  does  not  appear  capable  of  dissolving  directly 
in  ammonia,  and  a  combination  between  the  two  substances  can 
take  place  only  under  the  two    following   circumstances: — 
1.  Either  the  oxide  of  cobalt  combines  with  an  acid,  and  in  this 
state  forms  a  double  salt  with  the  ammonia,  which  is  also  com- 
bined with  the  same  acid  ;  as,  for  example,  in  the  carbonate  of 
oxide  of  cobalt  and  ammonia,  nitrate  of  oxide  of  cobalt  and 
ammonia,  6cc.    2.  Or,  when  the  proportion  of  acid  is  insufficient 
to  saturate  both  the  oxide  of  cobalt  and  the  ammonia,  as,  for 
example,  when  a  neutral  salt  of  cobalt  is  treated  with  an  excess 
of  ammonia,  there  is  formed  a  small  quantity  of  the  double  salt, 
and  the  greater  proportion  of  the   oxide  precipitates  in  blue 
coloured  flocks,  which,  so  long  as  oxygen  gas  is  excluded,  do 
not  redissolve.      If  oxygen  gas    be   admitted,   it   is    rapidly 
absorbed ;  the  blue  flocks  at  the  same  time  assume  a  green 
colour,  and   gradually   disappear,  yielding  a  brown  coloured 
solution.     If  a  salt  of  cobalt  contaming  an  excess  of  acid  be 
employed,  or  if  there  be  previously  added  a  sufficient  quantity  of 
the  corresponding  ammoniacal  salt,  the  addition  of  an  excess  of 
ammonia  occasions  no  precipitate,  and  there  is  obtained  a  pale 
red  coloured  liquid  ;  in  the  case  of  nitrate  of  cobalt,  this  liquid 
undoubtedly  contains  nitrate  of  cobalt  and  ammonia,  and  depo- 
sits red   coloured  crystals.    This  solution  also  is  capable  of 
absorbing  oxygen  gas,  and  its  colour  is  thereby  changed  to  a 
brown.     The  maximum  amount  of  absorption  is  in  the  propor- 
tion nearly  of  one  equivalent  of  oxygen  to  one  equivalent  of 
oxide  of  cobalt;   consequently  the  cobaltic  acid  thus  formed 
contains  half  an  equivalent  more  of  oxygen  than  the  hyperoxide 
of  cobalt. 

If  the  above  ammoniacal  liquid,  previously  saturated  with 
oxygen,  be  committed  to  a  rapid  spontaneous  evaporation,  it 
yields  a  compound  of  ammonia  with  nitric  and  cobaltic  acids,  in 
brown   coloured,    apparently   four-sided  prisms   with   square 
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bases.  Thi$  sfdt  dissolves  without  undergoiog  decompositioQ 
in  dilute  liquid  ammonia,  fonning  with  it  a  brown  coloured  solu- 
tion :  in  water  it  dissolves  only  partially,  azote  bein^  at  the 
same  time  disengaged,  and  hyperoxide  of  cobalt  precipitated' 
Exposed  to  the  air,  it  is  rapidly  decomposed,  and  becomes  dull 
^aa  red  coloured :  it  seems  probable  that  the  decomposition  is 
principally  occasioned  by  the  absorption  of  carbonic  acid,— r 
lAopold  Gmelin, 

M1NB.BAL0GY. 

3.  Composition  of  Garnet. 

When  writing  the  short  notice  on  garnet  contained  in  our  num- 
ber for  Nov.  last  (vol.  viii.  p.  388),  we  were  not  aware  that  a 
systematic  examination  of  this  mineral  had  been  already  under- 
taken and  accomplished.  Having  since  received  the  entire 
Tolume  of  the  Swedish  Transactions  for  1823,  we  hnd  in  it  a 
memoir  by  Wachtmeister,  containing  a  description  and  analysis 
of  13  varieties  of  Garnet,  all  from  different  localities  and  geolo- 
gical positions.  With  only  one  exception  they  all  proved  to  be 
constituted  in  conformity  with  the  formula  which  we  gave  in 
our  notice,  namely,  an  atom  of  a  sihcate  of  a  base  containing 
three  atoms  of  oxygen  (as  alumina,  peroxide  of  iron),  combined 
with  an  atom  of  a  silica  of  a  base  containing  two  atoms  of  oxy- 
gen (as  lime,  magnesia,  protoxide  of  iron,  protoxide  of  manga- 
nese). Whenever  a  genus  becomes  so  diversified  as  is  the  case 
with  garnet,  it  is  of  the  utmost  consequence,  in  a  mineralogical 
point  of  view,  to  investigate  the  connexion  which  subsists 
Detween  the  chepiical  composition  of  each  variety,  and  its 
external  and  physical  characters,  such  as  its  specific  gravity, 
hardness,  colour,  transparency.  We  have,  therefore,  arranged 
the  most  important  of  Wachtmeister  s  results  in  the  form  of  a 
synoptical  table ;  by  means  of  which  the  mutual  relations 
between  the  principal  characters  of  each  variety  will  be  made  at 
once  apparent  to  the  reader.  In  a  geological  point  of  view,  it  is 
of  no  less  importance  to  trace  the  degree  of  similarity  which 
subsists  between  the  composition  of  a  simple  mineral  and  its 
matrix  ;  and  as  the  garnet  appears  to  surpass  almost  every  other 
class  of  minerals  in  the  remarkable  extent  to  which  its  composi- 
tion is  influenced  by  that  of  the  substance  in  which  it  exists 
imbedded,  or  upon  which  it  rests,  we  have  allotted  a  column 
to  the  matrix  of  each  variety,  or,  where  that  has  not  been  men^ 
tioned,  to  the  minerals  with  which  it  is  found  associated. 
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^e  numerical  results  of  his  analyses  were  as  follows-: 


1 

2 

3 

4 

5 

' 

7 

SiKca 

40-60 
19-95 

33-93 
6*69 

42-51 
19-13 

1-07 

33-5? 
6-49 

41-00 
20-10 

1-50 
604 

28-81 
2-88 

42-000 
21-000 

4-980 

4-320 

25-180 

2-375 

0T45 

39-93 
13-45 
14-90 
31-66 

1-40 

35-10 

29-10 
26-91 

7-08 
0-98 
0-83« 

35-64 

Oxide  of  iron 

liime  I ,,, 

sooo 

29-81 

Magnesia 

Oxidule  of  izon 

Oxidule  of  manganese 
Potash 

3-02 
2*35 

Loss 

1.01-17 

101-79 

100-33 

100-000 

101-34 

100-00 

100-28 

8 

9 

10 

11 

12 

13 

SiHba 

38-125 

7-325 

19-420 

31-647 

3-300 
0183* 

37-993 

2-712 

28-525 

30-740 

0-615 

42-450 
22-475 

6-525 

13-430 

9-292 

6-273 

40-20 

6-95 

20-50 

29-48 

400 

40-55 

20-10 

500 

34-86 

0V18 

52*107 

Alumina 

18-035 

Oxide  of  iron 

Lime  •..•....«...« 

5-775 

Magnesia 

Oxidule  of  iron 

Oxidule  of  manganese 
Potash :..... 

23-540 
1-745 

Loss 

100-000 

100-585 

100-445 

101-13 

100-99 

101-202 

The  garnet  which^  in  its  composition,  constituted  an  excep- 
tion to  all  the  other  varieties,  is  the  one  whose  leading  charac- 
ters ar^  given  in  No.  13.  It  contains  so  large  a  proportion  of 
silica,  that  one-half  of  the  bases  must  be  supposed  to  exist  in  the 
state  of  bisilicates.  Wachtmeister,  however,  is  of  opinion,  that 
this  variety  may  for  the  present  be  left  out  of  view,  because  it  is 
even  to  the  naked  eye  distinctly  intermixed  with  a  foreign  mine- 
ral, and  it  is  not  to  be  supposed  that  the  composition  of  a  sub- 
stance evidently  impure,  can  be  admitted  to  invalidate  a  general 
law,  which  all  the  twelve  other  vaiieties  coincide  in  indicating. 
The  garnet,  indeed,  possesses  a  peculiar  tendency  to  crystallize 
indiscriminately  with  other  mineral  compounds,  from  which  it 
differs  essentialljr  in  chemical  constitution  ;  and  the  presence  of 
such  foreign  bodies,  so  far  from  being  an  obstacle,  appears  even 
to  favour  its  crystallization.  These  foreign  admixtures  may  be 
often  recognized  in  the  form  of  dull  spots  on  the  suiface  of  the 
most  regularly  formed  crystals. 

4.  Collection  of  Minerals. 
In  proof  that  mineralogy  is  not  on  the  decline  on  this  side  of 
the  water,  we  may  allude  to  the  purchase  of  Hauy's  collection 
not  long  ago  by  his  Grace  the  Duke  of  Buckingham;  and  we 

*  Including  some  carbonic  acid. 
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bare/QOW  to  acquaini  our  readers  with  Mr.  Henland'b  purchase 
of  that  of  the  Marquis  de  Dr6e.  The  Parisians,  however,  have 
still  to  admire  the  private  collection  of  the  late  King  of  Prance, 
under  the  superintendance  of  Count  Boumon,  that  of  the  Jardin 
des  Plantes,  and  another,  highly  instructive,  at  the  College  of 
Mines.  Besides  every  Professor  of  Mineralogy  at  Paris  has  a 
collection,  and  that  of  Monsieur  Brochant  de  YiUiers  is  now  the 
most  valuable  of  any  private  individual  there.  With  the  excep- 
tion of  two  other  pnvate  collections  of  peculiar  note  on  the  Con- 
tinent, '  all  the  others  from  thence  have  by  degrees  found  their 
way  to  this  country. 

5.  Supports  for  Minerals  before  the  Blowpipe. 

Our  readers  will  remember  the  interesting  paper  by  Mr. 
Smithson  on  this  subject,  which  appeared  in  Uie  Annals  of  Phi- 
losophy, vol.  vi.p.  412,  N.  S.  Lieut.*Col.  Totten,  of  the  United 
States,  has  lately  published  some  experiments  on  the  same  sub- 
ject. His  process  is  a  modification  of  that  adopted  by  Mr. 
Smithson.    We  extract  a  part  of  his  memoir. 

"  Not  being  able  to  obtain  any  clay  sufficiently  refractory  for 
my  purpose,  though  I  tried  the  German  and  the  English  (Stour- 
bndge)  clay,  used  for  crucibles  by  glass-blowers,  and  two  or 
three  specimens  called  pipe-clay,  I  had  recourse  to  the  minerals 
which  I  designed  to  expose  to  the  action  of  the  flame ;  this  is 
Mr.  Smithson's  third  process.  Instead,  however,  of  taking  upon 
the  point  of  the  wire  a  very  minute  portion  of  the  paste  made  of 
the  powdered  mineral,  according  to  Mr.  Smithson's  method,  I 
formed  a  paste  by  mixing  the  powder  with  very  thick  gum  water, 
and  rolling  a  little  of  it  under  the  finger,  formed  a  very  acute 
cone,  sometimes  nearly  an  inch  in  length,  and  generally  about  a 
twentieth  of  an  inch  in  diameter  at  the  base.  These  cones,  being 
held  by  the  forceps,  or  attached  to  the  end  of  a  jvire,  or  even  of 
a  splinter  of  wood,  may  be  directed  accurately  upon  the  minutest 
visible  particle ;  and  being  a  little  moistened  at  the  point  with 
saliva,  the  particle  will  adhere  to  the  very  apex  under  the  strong- 
est blast  of  the  blowpipe. 

I  conceived  that  when  a  very  small  quantity  of  paste  was 
used,  the  extremity  of  the  wire  or  forceps  must  necessarily 
abstract  much  heat  from  the  fragment  under  examination, 
because  it  must  itself  be  often  within  the  limits  of  the  blue  flame  ; 
and  my  object  was,  as  much  as  possible,  to  insulate  the  frag- 
ment. These  cones  need  not  in  fact  be  more  than  one-quarter 
or  one^fifth  of  an  inch  in  length ;  for  so  efiectually  is  the  con- 
ducting property  of  the  mineral  substance  destroyed,  by 
destroying  the  continuity  of  its  particles,  that  one  of  these  cones, 
of  the  length  of  half  an  inch,  may  be  held  at  the  base  by  the 
fingers  wiUi  impunity,  while  the  apex  is  in  the  focus  of  heat. 

•  One  great  advantage  of  this  meuiod  over  the  others  is,  that  if 
fusion'  ensues,  it  is  owing,  entirely  to.  the  nature  of  the  substance 
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experimented  npony  and  not  in  any  degree  to  the  agency  of 
foreign  substance  acting  as  fluxes/'-^  Annals  of  the  Lyceum  of 
Natural  History,  New  York.) 

Gjsology. 
6.  On  the  Geology  of  Snawdan, 

(To  fihe  Editort  of  the  AnnaU  ofPhitotophy,) 
GENTIiEMEN, 

Having  observed  in  No.  24  of  the  Annals^  in  a  paper  by 
Messrs.  "Phillips  and  Woods,  giving  an  account  of  the  geology 
of  Snowdon,  that  the  inquiries  of  those  gentlemen  were  unsuc- 
cessfully directed  in  search  of  a  felspathic  rock,  which  had  been 
mentioned  to  them  as  existing  in  that  neighbourhood!  I  have 
thought  it  might  not  be  unacceptable  were  1  to  point  out  where 
such  a  rock  may  be  found,  namely,  close  to  the  tpwn  of  Caer« 
narvon*  Here  the  rock  in  question  forms  a  conspicuous  craggy 
knot  icQin^ediately  adjoining  the  north  side  of  the  town,  which 
appears  to  consist  entirely  of  red  felspar,  with  a  large  intermix- 
ture of  <}uartz,  chiefly  in  the  form  of  separate  crystals.  This 
rock  is  in  its  appearance  so  totally  distinct  from  those  in  the 
neighbourhood,  that  I  much  regret  it  should  have  escaped  the 
observation  of  a  competent  observer.  From  a  quarry  on  the 
south  side  of  the  hill,  it  appears  to  rest  upon  the  usual  slaty 
rocks  so  abundant  in  that  part  of  Wales.  C.  C.  C. 

We  have  to  apologize  to  our  correspondent  C.  C.  C*  for  the 
delay  that  has  occurred  in  the  publication  of  his  communication. 
The  paper  was  accidentally  mislaid.  A  scientific  friend  to 
whom  we  showed  the  specimens  which  accompanied  C.  C.  C/s 
letter,  having  expressed  a  doubt  as  to  the  rock  being  feldspar, 
Mr.  Children  has  examined  a  portion  of  it  to  ascertain  if  it  con- 
tain potash.  By  fusion  with  nitrate  of  baryta,  8cc.  he  readily 
detected  the  presence  of  that  alkali.— C.  and  P. 

Miscellaneous. 

7.  h  the  Level  of't/ie  Baltic  stationary! 

About  half  a  century  ago,  the  philosophers  in  the  north  of 
Europe  entered  into  an  animated  controversy  respecting  the 
accuracy  of  an  assertion  which  even  then  had  become  very 
generally  credited,  that  the  water  of  the  Baltic  is  in  a  state  of 
progressive  diminution.  Ov/ing  to  the  want  of  the  necessary 
data,  neither  party  at  that  period  succeeded  in  establishing  their 
opinion;  but  the  discussion  had  the  fortunate  effect  of  directing 
the  attention  of  properly  qualified  persons  to  the  subject,  and  of 
inducing  them  to  observe  from  time  to  time  the  mean  height  of 
the  water  in  numerous  stations  both  on  the  eastern  and  western 
coasts*  A  large  body  of  facts  has  thus  been  gradually  accumu- 
Uting»  and  the  iresuks  of  these  coincide  with  such  uniformity  in 
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indicating  an  actual  shrinking  of  the  water^  that  the  fact  of  its 
being  in  a  state  of  progressive  diminution  appears  to  be  now 
ascertained  almost  beyond  dispute.  In  the  course  of  the  years 
1820  and  1821,  M.  rf.  Bruncrona,  with  the  assistance  of  the 
officers  of  the  Piloting  Establishment,  and  of  other  individuals 
familiarly  acquainted  with  the  subject,  undertook  an  examina*' 
tion  of  all  the  well-authenticated  watermarks  which  have  been 
made  along  the  western  shore  of  the  Baltic  within  the  last  half 
centuiy.  His  results,  which  are  in  the  fullest  extent  confirma^ 
tory  oi  the  conclusions  which  had  been  deduced  by  preceding 
observers,  are  consigned  in  a  short  memoir  in  the  SwedisbfTrans- 
actions  for  1823.  The  following  table  exhibits  the  amount  to 
which,  according  to  his  observations,  the  level  of  the  water  has 
fallen  within  the  last  forty  years.  It  is-  necessary  to  remark, 
that,  in  some  instances,  the  watermarks  were  much  older,  and, 
in  others,  of  a  more  recent  date  than  forty  years :  in  all  such 
cases,  the  change  which  had  taken  place  within  the  last  forty 
years  was  estimated  by  calculating  the  mean  annual  depr#88ion 
from  the  period  of  the  earliest  observation. 


FaU  of  the  sur- 

face in  40  yean 

Province. 

Parish. 

Place. 

Latitude. 

in  feet. 

Vesterbotten.      • 

Bygdea. 

RatoskSr. 

0S« 

59' 

1-60 

Ledskar. 

~ 

- 

2-60 

Ditto. 

» 

0-50 

Crefleborg. 

Rogrta. 

Balflo. 

ei" 

4S 

2-50 

Hornslanditt. 

61 

37 

«'83 

Njutanger. 

Ago. 

61 

32 

2*50 

HiUe. 

Lofgrundet. 

61 

45 

2-50 

Stockholm. 

Hafvero. 

Svartklubben. 

60 

11 

233 

RadmaDSo. 

Gisslinge. 

59 

46 

017 

Soderarm. 

59 

46 

2*00 

^'armdo. 

Sandhamn. 

59 

17 

2-17 

Sorunda. 

58 

44 

100 

Nykoping. 

Balinge. 

Hartso. 

58 

48 

108 

Safvesund. 

68 

45 

117 

St.  Nicohu. 

Hifringe. 

58 

35 

200 

Ostecgothland. 

Jonsbeig. 

Arko. 

58 

28 

0-67 

Gryt. 

KettUo. 

58 

11 

0-83 

Haradoskar. 

58 

8 

1-00 

Kalmar. 

Loftabammar. 

Stedsholmen. 

57 

50 

1-00 

Kahnar. 

SkaUo. 

56 

41 

0-41 

Bleking. 

Carlskrona. 
CarlshamD. 

56 
56 

10 
11 

1 

Christianstad. 

Ahus. 

55 

55 

>>0*00 

Malmohus. 

Falsterbo. 
I/anidskrona. 

55 
55 

23 
22 

HaUand. 

Onsala. 

Hallsund. 

57 

21 

Bahusia. 

Marstrand. 

Ko0n. 

57 

53 

1-00 

Among  the  man^  facts  which  presented  themselves  in  the 
course  of  this  investigation,  and  wnich  he  considers  corrobora- 
tive of  the  depr«s$ioa  in  question^  may  be  mentioned  the  fbl« 
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1.  The  almost  universal  remark  that  the  Baltic  has  become 
shallower  in  the  ordinaiy  saiUng  tracts,  is  admitted  by  the  pilots 
to  be  not  destitute  of  foundation,  but  they  are  of  opinion  that 
this  alteration  is  in  general  most  perceptible  in  situations 
exposed  to  the  afflux  of  driftsand,  loose  pebbles,  or  sea*weed,  or 
where  the  bottom  consists  of  rock.  A  similar  observation  has 
been  made  in  the  proximity  of  the  larger  towns  and  fishing  sta- 
tions ;  for  example,  according  to  the  chart  drawn  up  in  1771, 
the  mean  depth  of  the  sea  opposite  the  harbour  of  Landskrona 
was  six  fathoms;  in  1817,  it  was  scarcely  five  fathoms. 

2.  Between  the  numerous  islets  which  are  scattered  along  the 
coast  of  Sweden  from  Haarparanda  to  the  boundaries  of  Nor- 
way, there  are  sailing  tracts  where,  80  or  90  years  ago,  accord- 
ing to  the  testimon}r  of  the  oldest  and  most  experienced  pilots, 
the  sea  admitted  ships  having  a  draught  of  10  feet,  although  at 
present  they  are  impassable  to  vessels  whose  draught  exceeds 
two  or  three  feet:  at  the  same  time  it  does  not  appear  that  older 
tracts,  in  the  immediate  vicinity  of  these,  have  become  sensibly 
shallower. 

3.  It  is  asserted  also  by  the  pilots,  that  along  the  whole  coast 
of  Bahusia,  the  saiUng  tracts  where  the  bottom  consists  of  rock, 
undergo  a  sensible  diminution  of  their  depth  every  10  years. 
Many  other  parts  of  the  Baltic  might  be  mentioned,  in  which  a 
similar  alteration  lies  been  taken  notice  of. 

M.  C.  P.  Hallstrom,  in  a  valuable  appendix  to  M.  Bruncona's 
memoir,  gives  the  following  table  of  the  corresponding  diminu- 
tion which  has  been  observed  in  the  water  of  the  Gulf  of 
Bothnia. 


. 

Distance  of  the 

Mean  height  of  water 

wster  below 
the  original 

FaU    of   the 
water  in  100 

Place. 

marked  in 

re-observed  in 

markyinfeet. 

Years. 

years,in  feet. 

Raholmen,  in  the  pariah 

17U0 

1750 

2-05 

50 

410 

of  Lower  Kalix 

1775 

2-49 

75 

3-32 

Stor  Rebben,  in  the  pa- 

1751 

1785 

1-70 

34 

5-00 

tishofPitea 

1796 

1-90 

45 

4-22 

Ratan.  in  the  parish  of 

1749 

1785 

2-70 

36 

4-73 

Byedea 

1795 

2*50 

46 

5*43 

•m^J  ^Mvw     •«••....    ••«. 

1819 

2-60 

70 

3-47 

1774 

1785 

055 

11 

500 

1795 

Mft 

21 

5-52 

1819 

1-60 

45 

3-67 

1795 

1819 

0-65 

24 

2-71 

lUnnskar,  on  the  coast 

1755 

1797 

1-.70 

42 

405 

ofWasa 

1821 

2*87 

65 

435 

4*83 

Waigon,  on  the  coast  of 

1755 

1785 

145 

30 

Wasa 

1797 

1*69 

42 

4-02 
4-35 

1821 

2-87 

65 

Lfilgnindet,        beyond 

1731 

1785 

2-90 

54 

5-37 

Gefle 

1796 
182S 

2-17 
1-58 

65 

27 

3-34 

5-86 

Ulftm,  in  Angermanland 

1795 
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That  the  numbers  in  the  last  column,  however^  represent  the 
exact  amount  of  the  secular  depression,  cannot  be  regarded  as 
fully  determined,  because  it  has  not  yet  been  satisfactorily  ascer- 
tained whether  the  diminution  be  uniform,  or  whether  it  varies 
at  different  periods ;  and  whether  it  is  in  any  respect  dependent 
on  local  circumstances,  or  on  the  climate,  or  on  the  stale  of  the 
atmosphere.  Neither  has  it  been  ascertained  whether  this 
depression,  which  has  been  remarked  to  become  less  and  less 
from  the  north  of  the  Baltic  towards  the  south  until  it  finally 
becomes  insensible,  diminishes  in  an  equal  proportion  with  the 
.  latitude,  or  whether  it  follows  a  different  law.  Throughout  the 
whole  of  the  Gulf  of  Bothnia,  the  fall  appears  to  be  uniform,  and 
its  amount  for  the  last  100  years  appears  to  be  about  4^  feet ; 
below,  at  Calmar,  it  is  only  2  feet ;  but  whether  the  diminution 
between  these  two  stations  takes  place  in  a  regular  progression 
is  still  undecided. 

Before  concluding,  we  have  only  to  remark,  that  this  sup« 
posed  fall  of  the  level  of  the  Baltic  must  not  be  regarded  as  dis- 

I>roved  by  the  issue  of  the  long  agitated  inquiry,  whether  the 
evel  of  that  sea  is  actually  higher  than  that  o(  the  German 
Ocean,  and  which  the  observations  made  of  late  years  at  the 
locks  of  the  canal  of  Holstein  appear  to  have  answered  decidedly 
in  the  negative.  Neither  can  an  absolute  fall  be  accounted  for 
by  M.  Otto's  theory,  that  the  sea  in  one  position  is  gaining  in 
depth  exactly  what  it  loses  in  another ;  a  shifting  which  he 
attributes  to  the  banks  becoming  in  some  situations  more 
extended,  and  the  bottom  more  elevated,  in  consequence  of  the 
immense  quantities  of  earth,  sand,  stones,  &c.  which  are  annually 
carried  down  by  the  large  rivers  which  disembogue  themselves 
into  the  Baltic.  Admitting  the  accuracy  of  the  observations  as 
they  are  recorded  on  the  rocks  themselves,  we  must  also  admit 
either  that  the  rock  constituting  the  bottom  of  that  bea  is  actually 
elevated  by  some  subterraneous  process,  or  that  irs  waters  are 
either  diminishing  by  evaporation,  or  are  retiring  to  some  other 
quarter  of  the  globe.  The  latter  explanation  is  supported  by 
numerous  authentic  analogical  changes,  with  which  every  one 
at  all  conversant  in  the  history  of  the  earth  is  familiarly  ac- 
quainted ;  while  there  are  no  geological  facts  at  present  known 
which  bestow  any  degree  of  plausibility  upon  the  former. 


Article  XIV. 
NEW  SCIENTIFIC  BOOKS. 


PRBPARINO   VOft  PUBLrCATIOir. 

Mr.  Bewick  is  preparing  a  work  on  British  Fishes,  in  the  style  of 
his  preceding  volumes  on  Quadrupeds  and  Birds. 
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Travek  in  Greece;  by  Dr.  P.  P.  BrondBted»  will  appear  jn  dght 
Parts,  royal  8vo. 

A  New  Scientific  Journal  is  about  to  be  published  in  Dublin,  under 
the  title  of  the  Dublin  Philosophical  Journal,  and  Scientific  Review,  to 
be  published  half-yearly. 

The  Sixth  Edition  of  Dr.  Paris's  Pharmacologia,  in  which  will  be 
introduced  a  revolving  scale,  termed  the  Medical  Dynameter,  show- 
ing the  absolute  and  relative  strength  of  the  different  preparations  of 
medicine :  in  2  vols.  8vo. 

The  Mechanic's  Encyclopaedia,  or  General  Dictionary  of  Arts, 
Manufactures,  and  Practical  Science ;  in  8  vols,  post  8vo.  witb  nume** 
rous  Plates. 

An  Appendix  to  Capt.  Parry's  Second  Voyage  of  Discovery,  codp 
taining  tne  Natural  History,  &c. 

JUST   PUBLISHED. 

The  Transactions  of  the  Geologieal  Society,  Vol.  I.  Part  II. 

A  View  of  the  Present  State  of  the  Salmon  and  Channel  Fisheries, 
comprehending  the  Natural  History  and  Habits  of  the  Salmon.  By 
J.  Cornish,  Esq.    8vo.    6s.  6d. 

A  Compendium  of  Medical  Theory  and  Practice,  founded  on  CoU 
lea's  Nosology.    By  D.  Uwins,  MD.     ]2mo. 

An  Essay  on  Curvature  and  Diseases  of  the  Spine.  By  R.  W* 
Bampfield,  Esq.    8vo.     10^.  6d, 

Brewster's  Edinburgh  Encyclopeedia,  Vol.  17,  Part  I.     1/.  1*. 

Halkett's  Notes  on  the  North  American  Indians.     10^. 

Travels  among  the  Arab  Tribes  inhabiting  the  Countries  East  of 
Syria  and  Palestme.  By  J.  S.  Buckingham,  Esq.  4to.  With  Illus- 
trations.   SL  5s. 


Article  XV. 

NEW  PATENTS. 

J.  Gunn,  Hart-street,  Grosvenor-square,  coach-maker,  for  improve* 
ments  in  wheeled  carriages. — Oct.  14. 

W.  P.  Weise,  Tooley-street,  Southwark,  Surry,  manufacturer,  for 
improvements  in  the  preparing  and  making  water-proof  cloth,  and 
other  materials  for  the  manufacturing  of  hats,  bonnets,  caps,  and  wear- 
ing apparel,  and  in  manufacturing  the  same  therefrom. — Oct.  14. 

H.  Marriott,  Fleet-street,  ironmonger,  for  an  improvement  in  water- 
closets. — Oct.  14. 

J.  Fetlow,  Manchester,  for  improvements  in  power  looms  for  weaving 
various  articles. — Oc.  14. 

H.  Mandslay  and  J.  Field,  both  of  Lambeth,  engineers,  for  their 
method  and  apparatus  for  continually  changing  the  water  used  in  boil- 
ers for  generating  steam,  particularly  applicable  to  the  boilers  of  steam 
vessels  making  long  voyages,  by  preventing  the  deposition  of  salt  or 
other  substances  contamed  in  the  water,  at  the  same  time  retaining  the 
heat,  saving  fuel,  and  rendering  the  boilers  more  lasting. — Oct.  14. 
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Arttcle  XVI. 
METEOROLOGICAL    TABLE. 


Barombter, 

TaBRMOXETCIl. 

1884. 

Wind. 

Max. 

Alin. 

Mas. 

Min. 

£7ap. 

Rain. 

lltbMon. 

Nov.  1 

W 

29-87 

2982 

58 

50 

.— 

01 

2 

s    w 

2<)-98 

29-87 

48 

40 

— 

3 

w 

2998 

2997 

48 

34 

— 

4 

N 

29-97 

29-93 

44 

32 

.^ 

5 

N  W 

30-24 

29-93 

46 

25 

— 

6 

W 

30-24 

30-10 

55 

25 

... 

7 

w 

30-10 

29-87 

57 

50 

— 

8 

w 

30*12 

1i9*B7 

50 

34 

— 

9 

N  W 

30-12 

3004 

55 

37 

.- 

12 

10 

w 

3004 

29-99 

56 

50 

— 

25 

n 

N  W 

3008 

29-99 

56 

42 

-^ 

60 

12 

N  W 

30-21 

30-08 

50 

40 

.^ 

i»« 

13 

W 

30-21 

2973 

55 

45 

-. 

25 

u 

N  W 

3006 

2973 

50 

35 

— . 

03 

15 

N  W 

30-37 

30-06 

45 

32 

... 

— 

16 

W 

30-37 

29-98 

51 

38 

«- 

17 

s    w 

2998 

29-56 

58 

52 

'95 

06 

18 

s    w 

29-92 

29-56 

55 

48 

— 

28 

19 

s    w 

29-92 

29-68 

50 

39 

— 

40 

20 

S   E 

29-68 

29-61 

53 

43 

— . 

34 

21 

w 

29-61 

29-60 

53 

40 

— 

38 

22 

s    w 

29-60 

28-72 

52 

42 

— « 

16 

23 

s 

2913 

2871 

52 

42 

— 

15 

24 

s    w 

29-48 

29-13 

52 

40 

.. 

25 

w 

29-81 

29-48 

50 

31 

— 

06 

'   r2G 

N  W 

29-89 

29-81 

48 

30 

— 

27 

E 

29-91 

29-84 

53 

36 

•48 

28 

S   W 

29*84 

29-38 

53 

47 

— - 

15 

29 

s    w 

29-60 

29-38 

52 

38 

— 

12 

30 

8  W 

29-59 

29-46 

52 

43 

•35 

46 

30-37 

28-17 

58 

25 

1-78 

3-82 

The  obsenradons  in  each  line  of  the  table  apply  to  a  period  of  twenty-four  hours, 
beg;mning  at  9  A.  M.  on  the  day  indicated  in  the  first  column.  A  dash  denotes  that 
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REMARKS. 


EkvcfUk  M(mth.^\.  Cloudy.  2—6.  Fine.  7.  Fine:  lunar  halo.  8.  Cloudy. 
9.  Fine.  10.  Cloudy.  II,  Rainy.  12.  Fine.  IS.  Cloudy.  U.  Rainy.  15.  Ckmdy 
and  fine.  16.  Fine.  17.  Boisterous.  18—80.  Rainy.  21.  Fine  day:  rainy  night. 
22.  Showers :  windy :  very  boisterous  night.  23.  Stormy  wind  continued  to  blow 
furiously  all  night.  24.  Wind  a  litde  abated  this  morning :  day  fine.  25.  Fine  day : 
a  heavy  shower  at  half-past  five,  p.  m.  26.  Fine.  27.  Goudy.  28.  Cloudy:  a 
boisterous  wind  aU  iiight    29.  Fine  day:  rain  at  night.     30.  Rany:  windy. 


RESULTS. 

Winds:    N,  1  ;  E,  1 ;  SE,  1 ;  S,  1 ;  SM%  9 ;  W^  10;  NW,  7. 
Barometer :  Mean  height 

For  the  month 29»813  inches. 

For  the  lunar  period,  ending  the  14th • .  30*002 

For  13  days,  ending  the  Ist  (moon  »outh)L 29*881 

For  14  days,  ending  the  15th  (moon  north) «...  30*031 

For  14  days,  ending  tlie  29th  (moon  south). 29-613 

Thermometer:  Mean  height 

For  the  month... 45-6l6« 

For  the  lunar  period.  .^ * 46«S83 

For  30  days,  the  sun  in  Scorpio 47*050 

Evaporation.  • 1*78  in. 

Rain » *.......  3*82 


Laboratory,  Sftratford^  Twelfth  Monih,  21,  1824.  -  R.  HOWARD. 
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Article  I. 

On  tJie  Life  and  Writings  of  Claude-Louis  Berthollet. 
By  Mr.  Hugh  Colquhoun. 

(Continued  from  p.  18.) 

In  the  course  of  the  investi^tion  into  the  nature  of  .chlorine, 
of  which  the  conclusions  have  just  been  detailed,  Berthollet  was 
induced  to  examine  its  action  upon  the  Uquid  fixed  alkaUes; 
In  consequence  of  a  very  complicated  decomposition,  the  full 
extent  of  which  it  was  impossible  for  him  to  foresee,  the  reault 
was  a  new  compound,  which  is  now  distinguished  by  the  hamei 
of  chlorate  of  potash.  This  he  proved  to  consist  of  potash 
united  to  an  acid  composed  of  muriatic  acid  and  a  larger  propor- 
tion of  oxygen  than  he  supposed  to  exist  in  chlorine  :  to  this 
acid  he  accordingly  gave  the  name  of  hyperoxygenized  muriatic 
acid.  One  of  the  most  remarkable  properties  of  this  salt  is  the 
great  proportion  of  oxygen  which  it  contains.  This  oxygen  is 
retained,  united  only  by  a  very  weak  affinity,  and  of  course  is 
easily  disengaged  by  presenting  any  of  the  combustibles  with 
which  it  readily  combines.  Berthollet,  who  was  ever  the  first 
to  foresee  the  practical  application  of  any  of  his  discoveries, 
proposed  that  the  new  substance  should  on  that  account  be 
substituted  for  nitre  in  the  manufacture  of  gunpowder.  His 
hint  was  immediately  acted  upon,  and  a  manufactory  was  esta-- 
blished  at  Essone.  The  effects,  however,  were  lamentable.  No 
sooner  had  the  workmen  begun  to  triturate  the  mixture  of 
chlorate  of  potash,  sulphur,  and  charcoal,  than  the  whole 
exploded  with  tremendous  violence,  the  building  was  blown  into 
the  air,  and  several  persons  perished. 

The  discovery  of  this  substance  has,  however,  been  productive 
of  no  small  advantage  to  science.  It  has  tended  to  complete 
the  theory  of  chemistry,  and  has  also  become  an  instrument  of 
discovery,  extending  still  farther  the  limits  of  our  knowledge. 
Without  it,  the  two  oxygen-acids  and  the  two  oxides  of  chlorine 
had  never  been  known,  and  cannot  yet  be  prepared ;  without  it, 
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the  chemist  would  be  deprived  of  an  extremely  easy  and  econo- 
mical mode  of  preparing  the  ^urefet  oxygen  gas  ;  and  without  it, 
6ay-Lussac  and  Thenard  had  not  been  enabled  accurately  to 
disclose  the  ultimate  composition  of  vegetable  and  animal  prin- 
ciples. For  although  the  use  of  chlorate  of  potash  for  this  latter 
purpose  is  now  superseded  bv  other  still  more  correct  and  more 
manageable^  instruments^  yet  it  constituted  the  introduction  to 
this  branch  of  chemical  analysis,  and  indeed  suggested  the 
Bniployment  of  the  methods  more  recently  adopted. 
.  But  the  researches  of  our  chemist  with  respect  to  the  nature 
of  chlorine  were  attended  by  yet  another  result,  which  has 
redounded  y  not  less  to  his  own  honour,  than  to  the  prosperity  of 
France  and  England.  It  had  been  previously  remarked  by 
Scheele,  that  among  other  extraordinary  features,  chlorine  is 
characterised  by  the  property  of  destroying  every  vegetable 
colour  with  which  it  comes  in  contact ;  and  this  destruction  he 
found  to  be  not  merelv  apparent  but  complete.  The  vegetable 
colour  treated  with  chlorine  cannot  be  restored  by  any  known 
chemical  reagent:  its  basis  has  undergone  decomposition. 
When  BerthoUet,  in  the  course  of  his  researches,  came  to  the 
consideration  of  this  property,  his  attention  was  peculiarly 
excited  by  it ;  and  in  the  hope  of  its  throwing  some  light  upon 
the  true  constitution  of  chlorine,  he  was  anxious  to  examine 
into  its  mode  of  operation.  It  will  be  remembered  that  he  con* 
eeived  erroneously  chlorine  to  be  a  ^compound  of  muriatic  acid 
and  oxygen ;  and  he  soon  formed  a  theory  conformable  to  this 
idea.  He  held  that,  since  the  pouring  of  an  aqueous  solution 
of  chlorine  upon  a  vegetclble  colouring  matter,  destroys  th^ 
colour^  and  leaves  only  muriatic  acid  behind  ;  it  is  an  oxidation 
of  the  colouring  matter  which  produces  this  eflPect,  and  the  con- 
sequence is,  that  the  substance  oxidised  loses  its  property  of 
reflecting  certain  rays  of  Kght. 

But  it  is  not  that  Berthollet  formed  a  theory  on  the  subject, 
which  is  now  a  matter  of  moment ;  it  is  his  immediately  con- 
ceiving that  this  property  of  chlorine  might  in  its  application  be 
tnade  of  the  greatest  practical  utility ;  and  his  persevering  with 
a  zeal  undamped  b}^  difficulties  till  he  really  rendered  it  so,  that 
throws  an  intense  interest  over  this  part  of  his  history.  Since 
chlorine  destroys  vegetable  colours  completely,  he  reasonably 
inferred  that  it  would  produce  a  similar  effect  upon  those  sub- 
Stances  which  injure  and  obscure  the  inherent  beauty  of  thread 
and  cloth,  and  the  separation  of  which  is  the  object  of  bleaching. 
He  accordingly  immersed  a  piece  of  unbleached  cloth  for  some 
time  in  a  solution  of  chlorine  in  water,  and  was  extremely  grati- 
fied to  find  it  come  out  of  a  pure  white  colour.  But  his  mortifi->> 
cation  was  proportionally  great  on  perceiving  that  cloth  sd 
bleached,  after  a  certain  time,  gradually  assumed  a  dingy  yellow 
colour ;-— an  alteration  which  he  found  greatly  accelerated  by 
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treating  the  oloth  with  an  alkaline  ley.  HarfisAed  tijy  tiiit 
impediment,  which  threatened  to  take  away  all  ^rmanent  bene- 
fit frofnhis  discovery,  he  began,  however,  to  oonoeive  thatthete 
is  a  strong  analog  between  the  action  of  bis^  chlorine  upon  the 
oloth,  and  that  of  the  ordinary  process  of  bleaching^  by  subject- 
tion  to  light,  air,  and  the  moisture  of  a  meadow  exposure^  He 
next  considered  that  as  the  effect  of  this  latter  process  is  not  a 
bleaching  of  the  cloth,  but  merely  such  a  loosening  of  the 
colouring  matters  as  faciUtates  their  final  disengagement  by 
some  subsequent  process,  the  same  result  might  follow  a  similar 
aid  given  to  the  bleaching  by  chlorine.  He  accordingly  con^ 
joined  the  action  of  an  alkahne  ley  with  the  immersion  in  chlo- 
rine, and  by  subjecting  the  cloth  to  these  two  processes  for 
aeveral  times  in  alternate  succession,  he  was  happy  enough  to 
succeed  in  rendering  it  permanently  white.  The  oleaching  wds 
rendered  still  more  perfect  by  adding  the  oustomar;y[  finish  of  the 
process,  a  steeping  in  dilute  sulphuric  acid,  or  in  very  sour 
Wtermilk. 

M.  BerthoUet  had  brought  his  new  process  to  this  sta^e  of 
perfection,  when  he  communicated  his  success  to  his  friend  Mr. 
Watt,  the  illustrious  improver  of  the  steam  engine,  who  hap- 
pened to  be  then  in  Paris.  This  gentleman,  whose  whole  life 
was  devoted  to,  the  advancement  of  the  arts,  saw  at  a  glance  the 
advantages  that  must  result  to  his  country  by  transferring  this 
process  from  the  laboratory  of  the  chemist  to  the  extensive  work 
of  the  bleacher ;  and  soon  after  his  return  to  England,  he  wrote 
to  M.  BerthoQet,  informing  him  that  his  father-in-law,  Mr. 
Gregor,  proprietor  of  an  extensive  bleach  field,  near  Glasgow, 
had  bleached  500  pieces  of  cloth  upon  the  French  system.  And 
it  is  surely  well  to  mentioh  that  our  countryman,  besides  the 
honour  of  being  the  first  to  carry  into  England  so  important  a 
saving  of  time  and  expense,  in  one  of  the  most  extensive  of  the 
useful  arts,  had  also  the  merit  of  inventing  and  introducing 
several  important  modifications  of  the  apparatus  required  in  the 
operation* 

Unhappily  for  France,  she  laboured  at  that  time  under  a  system 
of  financial  disorder  accompanied  by  heavy  taxation,  of  which 
that  of  the  gabelle,  or  tax  on  salt,  was  one  of  the  most  unequal 
and  of  the  most  severe.  And  as  all  the  chlorine  was  extracted 
from  this  article,  she  was  unable  at  once  to  avail  herself  of  the 
full  benefits  which  immediately  accrued  to  Britain  from  this 
discovery.  Besides,  the  arts  had  then  made  comparatively 
small  progress  with  her ;  and  ignorance,  ever  hostile  to  improve- 
ment as  an  innovation,  hindered  for  some  time  the  general  diffu- 
sion of  the  new  process.  Its  inherent  superiority  was,  hoWever, 
too  manifest  to;  be  slighted  by  prejudice,  and  too  great  to  be 
deKcoyed  by  the  more  formidable  obstacle  of  taxation.  It  was 
^Boon  introduced  add  practised  to  a  large  extent  by  many  intelli 
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^ent  bleachem  who  did  not  follow  their  business  as  a  mere 
routine.  M.  Caillau  at  St.  Quentin^  Descroisilles  at  Rouen, 
Bonjour  at  Valenciennes,  and  Welter  at  Lille,  all  men  of  consi- 
derable eminence,  who  could  join  science  with  art,  introduced 
the  benefits  of  the  new  system  into  various  parts  of  the  empire. 

But  there  are  many  other  processes  in  the  arts  besides  that  of 
the  simple  bleaching  of  dingy  cloth,  in  which  the  removal  of 
certain  colouring  matters  is  advantageous,  and  which  were  of 
course  susceptible  of  great  improvement  from  the  application  of 
Berthollet's  discovery.  One  of  the  earliest  and  most  important 
of  these  was  first  suggested  by  our  chemist  himself:  it  relates 
to  that  process  in  calico  printing  which  is  technically  known  by 
the  appellation  of  brightening.  When  a  piece  of  calico  is  dyed 
with  madder,  the  portions  meant  to  be  preserved  white  are 
found  to  have  contracted  a  dull  red  coloured  stain ;  because, 
although  colouring  matters  in  general  cannot  form  a  permanent 
union  with  cloth  except  through  the  intervention  of  some  mor- 
dant, they  have  often  an  immediate  aflSinity  for  the  cloth  of  such 
strength,  as  requires  considerable  labour  for  their  complete 
removal.  The.  old  process  for  removing  such  discoloration  wa? 
to  boil  the  cloth  in  a  mixture  of  bran  and  water,  and  then  to 
expose  it  to  the  action  of  air  and  moisture  for  a  period  of  from 
one  to  six,  or  even  eight  weeks  together.  This  was  generally  a 
successful,  but  always  a  most  tedious,  operose  and  costly 
system.  But  the  delay,  the  labour,  and  the  expense,  were 
very  greatly  reduced  by  M.  BerthoUet  discovering  that 
a  very  dilute  solution  of  chlorine  destroys  colouring  matters 
which  are  attached  to  the  cloth  only,  bjr  their  immediate 
aflSinity,  while  it  produces  no  material  alteration  on  such  as  are 
held  in  combination  with  it  through  the  agency  of  a  mordant. 
The  new  process  of  brightening  by  chlorine  was  of  course  irnme*^ 
diately  and  universally  adopted  in  all  the  calico  print  fields  in 
France,  and  has  now  become  part  of  the  ordinary  routine  of  that 
business. 

But  we  are  still  far  from  having  enumerated  even  the  principal 
uses  to  which  the  bleaching  property  of  chlorine  was  found 
applicable.  By  means  of  it,  BerthoUet  was  enabled  to  instruct 
his  counirymen  in  an  expeditious  and,  at  the  same  time,  a  most 
accurate  method  of  ascertaining  the  relative  permanency  of 
colouring  matters  when  in  combination  with  cloth.  By  means 
of  it,  Descroisilles  brightened  turkey  red,  by  destroying  the 
brown  colouring  matter  which  contaminates  and  conceals  the 
beauty  of  that  dye  :  by  means  of  it,  M.  le  Baron  de  Born  gave  a 
beautiful  white  to  the  yellow  colour  of  animal  wax,  while  Ber- 
thoUet destroyed  the  green  colour  of  vegetable  wax,  and  gave  it 
the  closest  resemblance  to  the  bleached  wax  of  de  Born  :  by 
means  of  it,  M.  Chaptal  succeeded  in  removing  the  stains  from 
old  books  and  prints  :  by  means  of  it,  Loysel  bleached  coloured 
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fags  for  the  manufacture  of  paper ;  and  to  cut  short  a  list  which 
might  be  extended  to  a  tedious  length,  M;  BerthoUet,  by  means 
of  chlorine,  introduced  the  important  improvement  of  giving  to 
lint  and  to  flax  all  the  appearance  of  cotton,* 

It  would  indeed  be  difficult  to  mention  any  one  course  of 
investigation  which  led  to  so  many,  so  great,  and  so  immediate 
benefits,  as  that  into  the  nature  and  properties  of  chlorine^ 
instituted  and  conducted  by  BerthoUet,  It  often  happens  that 
the  author  of  an  important  discovery  does  not  live  to  see  it 
appreciated,  and  himself  acknowledged  the  benefactor  of  his 
species  ;  but  in  this  case  our  chemist  had  the  felicity  to  enjoy 
the  sight  of  the  advantages  he  had  conferred,  and  even  to  have 
many  distinguished  rivals  competing  with  him  in  exploring  the 
various  uses  of  which  his  discoveries  were  susceptible.  Nor 
should  the  biographer  of  BerthoUet  omit  to  mention  that,  not- 
withstanding his  being  thus  the  source  of  great  wealth  to  his 
country  and  to  England,  he  constantly  declined  to  accept  of  any 
emolument  even  from  those  whose  riches  had  never  been 
amassed  but  for  his  researches.  All  the  remuneration  that  he 
would  receive  in  return  for  his  benefits  was  the  simple  present 
of  a  bale  of  cloth  from  England,  bleached  according  to  his  sys- 
tem. Who  the  merchant  was  who  devised  a  present  at  once  so 
delicate  and  so  acceptable,  is  not  now  with  any  certainty  known. 
But  it  seems  fair  to  conjecture,  that  it  was  probably  made 
through  the  intervention  of  Berthollet's  much  esteemed  friend 
Mr.  Watt,  the  first  Englishman  to  whom  the  process  was 
imparted,  and  of  whom  it  was  as  worthy  to  bestow  such  a  com- 
pliment as  it  was  of  the  French  chemist  to  receive  it.  Indeed  if 
ever  man  loved  science  for  her  own  sake  with  a  pure  and  sacred 
ardour,  that  man  was  BerthoUet ;  and  he  was  lortunate  in  this 
instance  in  receiving  not  only  a  reward  such  as  no  money  or 
power  could  purchase,  but  also  an  immortality  such  as  few  men 
of  genius  feel  assured  of.  By  the  universal  assent  of  the  French 
nation,  the  name  of  the  inventor  was  adopted  into  die  language* 

*  This  was  not  one  of  the  least  valuable  among  the  practical  applications  of  the 
bleaching  property  of  chlorine.  Liint  has  neither  the  suppleness,  the  dastidty,  nor  the 
softness  of  cotton :  its  fibre  is  not  so  slender  or  so  fine ;  it  has  a  glistening  appearance, 
especially  after  being  woven,  from  which  the  dull  white  colour  of  cotton  is  exempt,  and 
it  has  in  consequence  the  property  of  reflecting  the  light,  so  that  its  whiteness  cannot  be 
rendered  so  perfect  as  that  of  cotton  doth.  Many  attempts  had  been  made  to  overcome 
these  disadvantages,  of  which  carding  and  bleaching  proved  the  most  substantially  useful. 
Yet  even  aStet  the  most  careful  performance  of  both  these  operations,  the  approximation 
of  lint  in  its  appearance  to  cotton,  although  considerable,  was  still  viery  impeifbet,  an . 
the  whiteness  thus  produced  was  not  found  to  be  very  permanent.  After  BertfaoUe. 
had,  however,  employed  repeated  immersions  in  chlorine,  he  obtained  the  gratifying 
result  of  approximating  lint  not  only  in  its  appearance,  but  also  in  its  properties,  mudi 
more  closely  to  cotton  than  had  been  effected  by  any  previous  process.  The  subject  was 
soon  after  taken  up,  and  some  amelioration  introduced  into  the  sjrstem  by  Giobert,  who 
explained  his  mode  of  operation,  at  considerable  detail.  Immediatalv  after  this,  iiatad 
and  doth  manufactured  from  lint  were  thrown  into  otmmerce,  whidi  it  was' imposuble 
to  disttncpoish  fhim  those  made  oat  iif  cotton. 
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to  dflmgetite  the  neiw  process.  The  bleaehing  liquor  was  styled 
hssine  dt  Beriholktj  or  berthollet^  to  bleach  by  means  of  it  was 
expressed  by  the  verb  bertkoUer:  the  bleachers  were  named 
bertholleurs ;  and  berthoUerie,  blanehisserie  berthoHienm,  beriholm 
limetre,  were  suoeessively  adopted  to  express  ideas  which  a 
knowledge  of  the  root  will  at  once  convey.  It  is  somewhat  odd, 
Pescroisilles  observes,  to  find  the  name  of  one  of  the  founders 
of  the  French  methodical  nomenclature  introduced  without  cere- 
mony to  form  the  basis  of  a  whole  class  of  words,  in  utter  con^ 
tempt  of  all  its  principles. 

The  nature  of  the  advantages  thus  introduced  was  truly  sur- 
prising^.  Persons  acquainted  only  with  the  modem  mode  of 
bleac^hing  are  astonished  when  they  are  informed,  that  what  is 
BOW  the  work  of  a  few  days,  was  formerly  the  work  of  a  whole 
summer ;  that  what  is  now  done  almost  within  doors,  formerly 
required  extensive  tracts  of  meadow  ground  at  present  under  the 
plough ;  and,  finally,  that  what  is  now  undertaken  and  accom* 
plished  at  all  periods  of  the  year,  was  then  attempted  during 
only  half  the  year,  the  wintry  period  being  wholly  incompatible 
with  the  old  process.  Nay,  in  this  country  the  inconveniences 
relieved  by  the  new  system  were  peculiarly  great ;  for  it  was  by 
no  means  uncommon  at  one  time  to  be  at  the  expense  of  sending 
goods  all  the  way  to  Holland  to  bo  subjected  to  a  bleaching  pro- 
cess there,  whence  they  only  returned  after  a  heavy  outlay,  at 
soonest  at  the  expiration  of  three  or  four  months.  The  saving 
of  time  and  of  expense  to  the  individual, — ^the  redeeming  of  so 
much  land  to  the  country,^ — and  in  general  the  activity  which 
has  been  given  to  the  rapid  circulation  of  capital  in  the  commuf 
nity,  have  altogether  been  a  source  of  incalculable  benefit  to  the 
commerce  of  England,  and  to  the  general  comfort  of  mankind. 
How  happy  the  man  of  pure  disinterested  mind  who  lived  to  see 
himself  the  author  of  so  many  blessings ! 

Almost  every  year  in  the  Hfe  of  Berthollet,  after  he  had 
arrived  at  maturity,  was  productive  of  a  discovery  which  was 
either  beneficial  in  extending  science,  or  in  promoting  some 
useful  art.  The  series  of  researches  into  the  nature  of  chlorinq^ 
of  which  the  first  fruits  were  published  in  1786,  and  the  appUca-? 
tion  of  its  properties  to  so  many  useful  purposes  which  we  have 
just  detailed,  exerted  the  repeated  efforts  of  the  investigator 
during  a  series  of  years.  That  however  we  may  preserve  some- 
thing like  chrouQlogical  order,  which  is  not  a  little  difficult 
where  sq  many  new  views  start  up  together  in  the  path,  and 
cross  each  other  in  their  progress  to  development,  let  us  return 
to  1788,  the  year  follqwiRg  that  in  which  the  leading  viqws  of 
Berthollet  on  the  nature  of  chlorine  were  first  given  to  the 
world.  He  had  not  yet  completed  his  fortieth  year,  and  he  ren- 
dered it  signal  by  the  publication  of  two  memoirs,  the  first  rela^^ 
tive  to  the  combination  of  metalUc  oxides  with  alkalies  aod  lime^ 
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wd  the  second  deteiling  his  strikmg  diicov^ry  of  f\dmtmtiiif( 
silver. 

^  Ifc  was  one  of  the  doctrines  commanding  the  most  universsd 
assent  at  the  time,  that  acids  and  alkalies  are  bodies,  in  each  of 
which  there  is  indefea$ibly  inherent  a  peculiar  and  distinct  nature 
and  principle.  This  BerthoUet  denied.  He  asserted  that  th^ 
terms  acidity  and  alkalinity  convey  no  positive  and  independent 
meaning,  but  imply  mere  relation,  and  that  alone.  He  said  that 
these  words  were  adopted  solely  for  the  purpose  pf  facilitating 
the  explanation  of  the  affinities  of  certain  classes  of  bodies  foreaoE 
other,  and  that  the  same  substance  which  acts  as  an  alkali  Vfheu 
united  with  one  body,  may  act  as  an  acid  when  it  forms  an  union 
with  some  other.  And  he  referred  for  the  truth  of  this  opinion 
to  the  strong  fact  that  the  same  body,  oxide  oflead^  not  only,  in 
comUnation  with  all  the  substances  usually  termed  acids,  aot$ 
as  an  alkali,  but  also  in  union  with  potash,  soda,  ammonia,  and 
lime,  forms  in  some  cases  crystallizable  compounds,  possessinff 
all  the  properties  of  salts,  and  consequently  acts  as  an  acia^ 
This  doctrine,  however,  notwithstanding  its  own  merit,  and  th9 
fame,  now  universal,  of  its  author,  met  with  no  favour  from  mm 
of  science,  although,  of  late  years,  the  labours  of  Davy  and 
BerzeUus  have  forced  its  correctness  upon  the  understandings  of 
nearly  all  the  chemical  world. 

In  the  remarkable  discovery  which  BerthoUet  at  this  timt 
made  of  a  new  compound  which  has  been  named  fulminatin|f 
silver,  although  we  have  no  particular  account  of  the  circnm* 
stances  attending  its  first  formation,  yet  we  are  sure  from  its 
nature  be  must  have  incurred  imminent  danger.  Had  he  then 
met  the  fate  which  so  many  have  since  encountered  from  hand^r 
ling  this  substance,  and  perished  on  the  threshold  of  discovery, 
the  loss  to  science  must  nave  been  nearly  irreparable. 

Fulminating  silver,  by  the  appUcation  of  a  low  heat,  by  the 
slishtest  agitation,  by  a  brush  from  a  feather,  or  the  pressure  of 
a  fallen  drop  of  water,  instantly  explodes  with  tremendous 
violence.  By  detonation  in  a  strong  metallic  tube,  BerthoUet 
found  the  prodtets  to  be,  the  silver  reduced  to  its  metallic  stata^ 
azote,  and  water.  Before  its  discovery,  no  analogous  compound 
was  known,  except  that  of  fulminating  gold ;  and  the  numerous 
experiments  made  on  that  subject  by  various  chemists  during35 
years,  proved  successful  in  adding  only  two  others  to  the  list. 

In  the  year  1791,  BerthoUet  conferred  one  of  his  most  signal 
benefits  upon  his  country  by  the  publication  of  his  work, 
entitled  "  Elements  of  the  Art  of  Dyeing."  France  in  general, 
and  the  neighbourhood  of  Lyons  and  Rouen  in  particular,  had 
long  been  celebrated  for  the  assiduity  and  success  with  which 
the  art  of  dyeing  had  been  there  cultivated*  Ever  since  th« 
days  of  Colbert,  whose  zeal  for  the  prosperity  of  his  oonntry  is 
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undoubted,  and  whose  views  of  political  economy^  though  ^adly 
narrowed  by  the  prejudices  of  his  day,  were  nevertheless 
honestly  ana  earnestly  directed  to  the  encouragement  of  manu- 
facturing and  agricultural  industry,  ever  since  his  days  it  had 
been  the  practice  in  France  to  appoint  one  of  her  most  eminent 
chemists  to  the  peculiar  superintendence  of  the  processes  of 
dyeing.  After  the  death  of  Macquer,  it  will  be  recollected  that 
Berthollet  was  his  successor  in  this  situation,  and  it  mustsunely 
have  been  a  source  of  great  pleasure  to  a  mind  constituted  like 
his,  to  find  that  an  enlightened  view  of  the  processes  of  dyeinff, 
adapted  to  the  advanced  state  of  chemical  science,  was  greatly 
wanted ;  and  to  feel  that  he  was  fully  able  to  satisfy  the  wishes 
and  fulfil  the  expectations  of  his  country. 

'  From  the  time  of  the  publication  of  M.  d'Albo,  under  Colbert 
in  1669  down  to  1784,  when  Berthollet  was  appointed,  a  suc- 
cession of  distinguished  chemists,  Dufay,  Hellot,  and  Macquer, 
each  filling  this  honourable  situation  in  their  turn,  presented  to 
the  French  dyers  an  excellent  digest  of  the  principles  and  prac- 
tice of  their  art,  in  which  the  improvements  of  science  and  of 
method  were  alike  explained,  and  placed  on  a  level  with  the. 
advancement  of  knowledge  and  the  arts.  The  last  of  these, 
chemists,  Macquer,  though  he  lived  till  1784,  had  not  assented 
to  the  new  theory  of  Lavoisier,  and  had  indeed  only  in  the  last 
years  of  his  life  employed  some  of  its  doctrines  to  an  extent  so 
partiial,  as  rather  to  increase  the  perplexity*  of  the.  old  system 
than  materially  to  remove  it.  Accordingly,  the  vacant  situation 
had  not  long  been  occupied  by  Berthollet,  when  the  revolution 
in  chemistry,  and  the  many  important  discoveries  accompanying 
it,  rendered  every  preceding  work  on  dyeing  defective  in  inform- 
ation, and  to  the  modern  dyer  almost  unintelligible  in  its  expla- 
nations. These  deficiencies  were  amply  supphed,  and  the 
various  processes  of  the  art  were  ably  explained  according  to  the 
new  philosophy  of  chemistry,  by  the  pubUcation  of  Bertnollet's 
Elements  of  Dyeing  in  1791.  This  was  indeed  the  work  of  a 
master,  and  bears  throughout,  in  a  striking  manner,  the  impress 
of  its  author's  character.  It  is  alike  remarkable  for  the  profound- 
ness, the  truth,  and  the  originality  of  its  general  views  of  the 
processes  in  the  art ;  and  by  a  happy  application  of  correct 
theory,  the  work  abounds  in  new  and  valuable  information 
respecting  the  nature  of  colouring  matters,  mordants,  and  every 
substande  used  in  dyeing,  which  is  accompanied  with  a  copious 
explanation  of  the  most  advantageous  methods  of  employing 
them  in  practice.  Thirteen  years  after  this,  another  greatly 
enlarged  edition  of  this  work,  embodying  every  improvement, 
was  prepared  by  the  joint  labours  of  Berthollet  and  his  son, 
A.  B.  Berthollet,  then  a  young  man  of  the  fairest  promise.. 

Among  the  other  improvements  which  Berthollet  introduced 
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into  the  art  of  dyemg,  there  ia  one  of  so  great  importance^  aad 
whose  investigation  at  the  same  time  involved  such  difficultiea^ 
that  it  deserves  particular  notice.  This  is  his  mode  of  employ- 
ing Prussian  blue  in  the  formation  of  the  brightest  permanent 
blues  and  greens  now  in  use.. 

The  remarkable  brilliancy  of  this  substance  as  a  colouring 
zoatter^  early  recommended  it  to  the  notice  of  chemists  and 
practical  dyers,  all  of  whom,  however,  were  baffled  in  their 
attempts  to  discover  any  means  of  fixing  it  in  an  equal  and  per* 
manent  manner  upon  cloth.  Menon,  Macquer,  and  Roland,, 
successively  assayed  this  task,  and  each  proposed  a  separate 
process  for  performing  it ;  but  in  practice  tne  same  ill  success 
attended  the  proposals  of  each.  In  some>  only  a  very  pale 
shade  of  colour  was  produced ;  in  others,,  where  the  colour  was 
at  once  deeper  and  moderately  permanent,  it  was  always  found 
unequally  distributed  over  the  cloth ;  and  in  a  third,  the  colour^ 
which  at  first  was  bright  and  equable  enough,  was  at  the  same 
time  so  fugitive,  from  its  having  been  applied  in  a  manner 
merely  mechanical,  that  a  slight  wearing  speedily  injured  it,  and 
after  a  few  washings  it  almost  entirely  disappeared. 

The  mode  in  which  BerthoUet  overcame  all  these  difficulties 
was. a  most  ingenious  one,  and  it  was  the  result  only  of  much 
research  and  experiment  on  his  part ;  in  the  course  of  which  he 
was  aided  by  the  celebrated  calico-printer  Widmer.  It  occurred 
to  BerthoUet  that,  as  prussian  blue  is  a  compound  substance,. of 
which  one  constituent  by  itself  has  a  strong  affinity  for  cloth,,  it. 
might  be  possible  that  the  other  constituent  should  unite  readily 
with  the  first,  even  on  finding  it  previously  combined  with  the 
cloth,  although  the  compound  body  so  presented  refuses  any 
such  union.  He,  therefore,  first  treated  cloth  with  oxide  of 
iron,  one  constituent  of  prussian  blue,  for  which  the  cloth  has  a 
powerful  affinity,  and  next  superinduced  upon  the  whole  the  acid 
principle,  by  the  application  of  an  alkaline  prussiate.  The  acid 
colouring  matter,  uniting  with  the  oxide  of  iron,  formed  the  dye,., 
without  at  all  disengaging  the  previous  combination  between 
the  cloth  and  the  oxide.  The  prussian  blue  communicated  in 
this  manner  is  found  to  have  nearly  as  strong  an  affinity  for  cloth, 
as  the  oxide  of  iron  has  when  in  separate  combination  with  it ; 
and  thus,  by  the  result  of  this  meihod,  a  blue  colour  of  the 

Sreatest  brilliancy  and  permanency  was  added  to  the  art  of 

In  employing  the  same  substance  as  an  ingredient  to  produce 
a  green,  M.  Berthollet's  ingenuity  was  again  severely  tried,  and 
again  it  overcame  every  difficulty.  To  achieve  this,  there  is  one 
other  step  necessary  m  the  series  of  affinities,  which  are  all 
brought  into,  play  only  by  the  order  in  which  they. are.  made  to. 
follow  each  other;  a  process  which  in.the  end  produces  accoQ?'- 
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poand  eombinatioi!!,  reliised  to  every  other  syitem.  Green  ia  k 
lioloar  which  the  dyer  invariably  produces  by  the  mixture  of 
blue  and  yellow ;  but  the  prussian  blue  has  no  affinity  Jor  clatk, 
and  when  this  obstacle  is  overcome,  it  has  no  affinity  for  the 
yellow  colouring  matter;  neither  has  the  yellow  any  direct  affi* 
nity  for  the  cloth ;  yet  there  must  be  a  combination  of  these 
colours  with  each  oilier  and  with  the  cloth,or  there  can  be  no  u^e  mad# 
of  prussian  blue  in  dyeing  green.  To  effect  this,  the  three  oonr 
stitudnts  of  the  green  colour  were  applied  separately.  First,  tht 
ploth  was  treated  with  oxide  of  iron,  for  which  it  has  a  great 
affinity :  the  next  step  was  to  add  to  this  a  yellow  dyestuff, 
with  which  also  the  oxide  has  a  tendency  to  combine ;  and| 
lastly^  there  was  superinduced  above  all  the  prussic  colourinff 
matter.  The  result  was,  that  the  oxide  of  iron,  once  combined 
with  the  cloth,  retained  united  to  ilse^^  the  yellow  and  the  acid 
colouring  matters,  forming  as  the  product  a  beautiful  and  lasting 
green.  This  process  is  now  in  universal  practice  among  dyers 
and  calico-printers  ;  and  however  great  the  extent  of  its  use,  the 
pleasure  of  seeing  it  universally  diffused  was  here  also  the  sola 
return  that  ever  was  made  to  the  author  for  his  perseverance  and 
ingenuity.    Men,  like  Berthollet,  sometimes  confer  benefits  too 

Seat  to  be  remunerated  by  any  other  than  the  rich  reward  of 
eir  coimtry's  gratitude. 

We  have  now  arrived  at  one  of  the  most  important  and 
instructive  periods  in  the  history  of  nations,  the  era  of  the 
French  revolution.  It  is  true,  that  in  tracing  out  the  Ufe  of 
BerthoUet^  we  have  heard  nothing  of  those  distractions  which 
had  agitated  the  government  of  the  country  for  years  previously, 
we  have  seen  nothing  of  its  financial  distress,  of  its  frequent 
changes  of  ministry,  of  the  assumption  of  supreme  power  by 
little  more  than  one  house  only  of  the  States  General,  of  the 
violence  offered  to  the  King's  family,  of  their  restraint,  imprison-* 
ment,  and  trial ;  nor  need  we  look  upon  the  fearful  sight  of  that 
sun  of  royalty,  which  had  so  long  been  the  vital  principle  of 
France,  sinking,  as  it  seemed,  for  ever,  in  an  ocean  of  blood.  It 
is  unnecessary  to  give  an  account  of  these  events,  for  important 
as  they  were,  they  dragged  not  forth  BerthoUet  from  the  bosom 
of  science,  where  he  continued  to  prosecute  his  uninterrupted 
researches.  He  was  not,  however,  destined,  even  as  a  chemist 
and  man  of  science,  long  to  remain  upoccupied  by,  or  unmingled 
with,  the  busy  ferment  of  the  politics  of  the  day. 

The  circumstances  that  followed  the  erection  of  the  revolu- 
tionary government  are  of  a  kind  not  soon  to  be  forgotten.  It 
will  be  remembered  that  France  was  then,  by  common  consent, 
put  under  the  ban  of  every  other  civilized  nation.  To  aid  her^  or 
to  hold  intercourse  with  her,  was  alike  forbidden  under  the 
aeverest  penalties ;  while    ultimate  success  was  held  to  be 
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secure  to  those  who  thought  to  tame  the  oational  spirit  by  nHth* 
holding  every  means  of  defence. 

Nor  were  these  expectations  of  the  States  who  laid  France 
under  their  ban  by  any  means  ilUgrounded.  For  that  country, 
naturally  rich,  while  she  produced  abundance  of  gr4in  at  an 
easy  rate,  and  her  wines  returned  her  a  large  and  certaia 
rei^enue  that  was  reaped  without  difficulty ,  had  nevertheless 
allowed  herself  to  fall  far  behind  several  neighbouring  kingdoms 
in  many  of  the  most  useful  arts.  She  had  of  course  accustomed 
herself  to  rely  on  the  intervention  of  commerce  for  procuring  to 
her  many  of  those  articles  of  comfort,  which  soon  became  tho 
necessaries  of  civilised  life*  When,  therefore,  she  was  oonsi* 
dered  a  proscribed  nation ;  when  her  former  princes  at  Coblents 
with  her  refugees,  aided  by  the  House  of  Austria  with  her  allies^ 
locked  her  in  on  the  side  of  Europe,  and  the  fleets  of  Britain 
swept  every  sea,  and  blockaded  every  port,  France  was  obliged 
to  recoil  upon  her  own  resources.  And  on  turning  homeward 
for  that  which  was  now  denied  her  from  abroad,  she  found 
resources  ce^able  in  time  of  high  improvement,  but  the 
demand  was  for  immediate  ambiance,  and  the  salvation  of  the 
state  depended  upon  its  being  immediately  furmshed.  Arts 
were  not  here  ready  to  be  im^oved  on  the  instant  ;-^the  very 
foundation  of  arts  was  wanting.  Manufactures,  the  soul  of 
resource,  were  scarcely  known,  or  if  known,  were  nowhere 
found  to  exist  among  this  hitherto  agricultural  and  commercial 
community.  In  so  awful  a  crisis,  the  eager  nation  called  upon 
her  men  of  science  to  come  forth  from  their  seclusion  and 
retreats^  to  impart  their  knowledge,  and  become  the  instructors 
of  a  willing  people.  And  the  call  was  answered.  Then  those 
individuals  who  knew  nought,  save  the  theory  of  an  art,  found 
every  where  pupils  to  whom  a  hint  sufficed,  and  new  arts  sprung 
up  at  once,  and  flourished  at  the  invocation  of  science.  Formal? 
processes  were  improved  and  abridged ;  new  resources  were 
discovered ;  new  manufactures  were  invented ;  and  at  the 
moment  when  it  seemed  that  France  must  fall  a  defenceless 

Erey  to  her  aggressors,  she  arose  armed  to  the  combat.  At 
rst,  it  is  true,  ere  these  changes  were  fully  developed,  her 
foes  made  some  impression  upon  her,  for  th^  attack  was  sudden 
indeed;  but  even  when  a  hostile  army  was  for  a  short  time^ 
within  forty  leagues  of  the  capital,  not  a  man  relaxed  for  one 
moment  from  his  exertions  ; — not  a  citizen  thought  of  deserting^ 
his  country.  And  full  soon,  to  the  astonishment  of  the  world, 
France  displayed  her  new-found  resources,  her  foes  perished 
round  her  impenetrable  frontier,  and  she  in  her  turn  becoming 
the  assailant,  tamed  her  continental  enemies,  and  dictated  to 
them  their  terms  of  submission  in  the  heart  of  their  own  con- 
quered capitals.  .     t  .. 
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'  Of  all  these  chan^es^  of  which  science  was  the  origiiial  source, 
BcrthoUet,  and  his  illustrious  friend  Monge,  were  the  heart  and 
soul.  At  the  same  time,  it  is  but  justice  to  add,  that  they  had 
many  illustrious  associates,  who,  like  them,  unacquainted  with 
aiiy  thing  but  science  and  theory,  became  like  them  the  active 
instructors  of  their  countrymen  in  every  art.  It  followed  as  a 
natural  consequence  of  their  zeal  and  of  the  importance  of  their 
services,  that  no  private  body  of  men  enjoyed  more  of  the  public 
confidence  than  the  chemists  of  France.  From  the  aid  they  had 
lent  to  an  administration  fluctuating  amid  the  struggles  of  party, 
and  young  in  the  art  of  governing,  they  naturally  and  of  necessity 
became  possessed  of  no  inconsiderable  political  influence.  And 
never  was  any  truF^t  discharged  with  more  faithfulness,  ability, 
and  moderation.  It  was  at  this  period  that  most  of  the  great 
and  liberal  institutions  of  which  France  is  now  so  proud,  were 
Qi^nised. 

The  state  of  desperate  exigency  from  which  Berthollet  and 
his  associates  were  enabled  to  raise  France,  can  with  difficulty 
be  now  fully  appreciated  :  let  us  take  one  single  instance  in 
illustration  of  it.  Although  so  warlike  a  country,  she  had  been 
in  the  habit  of  importing  all  her  saltpetre.  When  this  necessary 
article  was  denied  her,  and  an  instant  invasion  impended,  the 
appalling  demand  of  gunpowder,  to  the  amount  of  twenty 
millions  of  pounds,  was  made  as  essential  to  her  defence,  hi 
this  crisis,  a  committee  of  the  most  eminent  chemists  was  applied 
to,  and  the  country  soon  received  as  the  result  of  their  investi- 
gations, the  delightful  intelligence,  that  an  inexhaustible  supply 
of  saltpetre,  easily  accessible,  lay  within  the  bosom  of  their 
native  soil.  "In  five  days,'*  one  of  the  committee  boldly 
affirmed,  "in  five  days  after  the  saltpetre  shall  have  been 
extracted  from  the  earth,  gunpowder  manufactured  from  it  shall 
charge  your  cannon  :'*  and  his  words  were  verified  to  the  letter  !• 

It  was  then  that  the  whole  face  of  the  country  seemed  for  a 
time  covered  with  manufactories  of  this  substance.  The  citizens 
emulated  each  other  in  amassing  and  lixiviating  the  proper  soil. 
Berthollet  and  the  chemists  rivalled  each  other  in  hastening 
from  department  to  department,  to  teach  the  best  mode  of 
extracting  the  salt ;  and  such  improvements  were  thus  intro- 
duced, that  very  soon  processes  were  completed  in  France  in  a 
few  hours,  which  then  cost  other  nations  the  labour  of  a  month. 
The  result  of  the  whole  was  an  abundant  supply  of  gunpowder 
for  the  French  camps  and  fleets,  while  their  arsenals  and  maga-- 
zines  were  stored  with  ammunition  ;  and  the  extraction  of  salt^ 
petre  from  the  soil  continues  at  this  day  a  permanent  source  of 
productive  employment  of  the  national  capital  and  industry. 

Another  scarcely  less  important  benefit  was  at  this  time  con- 
ferred on  France  by  her  men  of  science,  which  seems  too  much 
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connected  with  this  subject  and  with  our  chemist,  to  be  omitted 
here.  There  was  an  urgent  demand  for  camion,  Inusquets, 
sabres,  &c.  to  provide  and  equip  one  miUion  of  men,  who  were 
eager  to  take  the  field,  but  wanted  arms.  The  ordinary  manu* 
facturer  was  unable  to  meet  a  demand  so  extensive;  and 
besides,  the  fabrication  of  steel,  and  even  of  the  finer  kinds  of 
common  iron,  was  unknown  to  him.  Here  again  the  French 
philosophers  came  forward.  A  committee  was  appointed,  of 
which  ioerthollet  and  Monge  were  the  leading  members,  remark-* 
able  alike  for  their  talents  and  for  their  unwearied  exertions ; 
valuable  improvements  were  introduced  into  the  smelting  and 
purification  of  iron;  a  profound  investigation  was  instituted  and 
completed  of  the  processes  by  which  that  metal  may  be  con* 
verted  into  steel  ^  and  the  immediate  result  was,  that  the  people 
became  instructed ;  the  nation's  wants  were  supplied  tor  the 
time,  and  extensive  permanent  establishments  of  that  difficult 
manufacture  were  formed  in  various  parts  of  the  country^ 

It  was  not  only,  however,  by  their  talents,  nor  yet  by  their 
ingenuity,  that  BerthoUet  and  his  friends  were  enabled  to  aid 
and  to  enlighten  their  country.  Occasions  presented  themselves 
in  which  their  integrity,  and  that  rare  quality  of  civil  courage, 
were  not  less  conspicuous.  It  was  this,  indeed,  which  greatly 
contributed  to  give  them  at  first  the  perfect  public  esteem  and 
confidence  which  they  long  enjoyed.  During  the  reign  of 
terror,  a  short  time  before  the  ninth  Thermidor,  vmen  the  system 
was  a  favourite  one  of  raising  up  pretended  plots  to  give  pretexts 
for  fresh  ravages  of  the  guillotine,  a  hasty  notice  was  given  in 
a  certain  sitting  of  the  committee  of  pubhc  safety,  that  a  con- 
spiracy had  just  been  discovered  to  destroy  the  soldiers,  by 

*  poisoning  the  brandy  which  was  ready  to  be  served  out  to  them 
just  previous  to  an  engagement.  It  was  said,  that  the  sick  in 
the  hospitals  who  had  tasted  this  brandy  all  perished  in  conse- 
quence of  it.  Immediately,  orders  to  arrest  all  those  implicated 
in  suspicion,  or  rather  those  previously  marked  for  execution, 
were  issued,  and  numbers  in  chains  awaited  their  doom.  To 
BerthoUetitwas  referred  to  analyse  this  liquor ;  he  was  atthesame 
time  made  fully  aware  that  Robespierre  would  have  a  conspiracy, 
and  all  knew  that  opposition  to  the  will  of  that  monster  was 
generally  death.  Having  finished  his  analysis,  BerthoUet  drew 
up  his  results  in  a  Report,  which  he  accompanied  with  a  written 
explanation  of  his  views,  and  he  there  stated  in  the  plainest 
language  the  simple  truth,  that  there  was  nothing  very  detri- 
mental mingled  with  the  brandy,  but  that  it  was  merely  diluted 
by  water  holding  small  particles  of  slate  in  suspension — an 
ingredient  which  filtration  would  speedily  render  innoxious. 
This  Report  deranged  the  plans  of  the  Committee  of  Public 

^  Safety,  who  accordingly  sent  for  the  author  to  convince  him  of 
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ibd  iaftccutady  of  his  anatlyds^  and  to  persuade  him  to  alter  its 
rsSults.  Finding  that  he  remained  unshaken  in  his  opinion^ 
^*  How^  Sir ! "  exclaimed  Robespierre,  *'  darest  thou  affirm  that 
maddy  brandy  to  be  free  fronl  poison  ?  "  Berthollet  immediately 
filtrated  a  gliss  of  it^  and  in  his  presence  drank  it  off.  '''Thou 
art  darings  Sir,  to  drink  that  liquor/'  said  again  the  ferooioaS 
President  of  the  Committee  |  ''  I  dared  much  more/'  replied 
BerthoUety  <'  when  I  signed  my  name  to  that  Report."  This 
was  indeed  to  take  the  hungry  lion  by  the  beard^  and  it  ii  p^o«> 
bable  that  a  revolutionary  tribunal  would  soon  have  rewarded 
bis  integrity,  were  it  not  that  the  same  shield  which  defended  the 
Physician  of  Louis  XI,  protected  also  the  life  of  our  <)hetaist. 
The  knowledge  of  each  was  necessary  to  the  existedoe  of  the 
tyrants  whom  they  had  the  misfortune  to  serve. 

During  the  early  years  of  the  revolution,  we  find  Berthollet 
Employed  by  his  country  in  many  important  public  situations. 
In  1792,  he  was  named  one  of  the  Commissioners  of  the  Mint, 
into  the  processes  of  which  he  introduced  considerable  improve- 
ment^ in  1794,  he  was  appointed  a  member  of  the  Q^ommission 
of  Agriculture  and  the  Arts  ;  and  in  the  course  of  the  same  year 
he  was  chosen  Professor  of  Chemistry  at  the  Polytechnic 
6ehool,  and  also  in  the  Normal  School.  In  these  situations, 
however^  it  must  be  confessed  that  his  mode  of  communicating 
his  views  was  not  adapted  to  the  level  of  agenerd  audience.  Ha 
was  too  apt  to  presuppose  a  degree  of  knowledge  or  talent  in 
those  listening  to  him,  which  it  is  vain  to  expect  in  any  public 
audience;  and  of  course  the  Professor  dwelt  too  little  upoii 
elementary  explanation  and  detail.  A  teacher  should  suit  his 
discourse  at  leaist  to  the  ordinary  average  of  mind  which  he  is 
called  upon  to  instruct,  and  if  he  commence  in  a  strain  too  high, 
his  hearers  are  not  carried  along  with  him  as  he  unfolds  his 
views.  It  is  on  this  account  that  men  of  the  greatest  genius 
have  frequently  been  the  least  successful  instructors,  and  it  is 
<$ertain  that  the  faults  just  mentioned  accompanied  the  lectures 
of  M.  Berthollet. 

The  same  year  is  remarkable  in  the  life  of  Berthollet  and  in 
the  history  of  science,  the  intimate  connexion  between  which  we 
have  often  already  had  occasion  to  remark,  by  the  establishment 
of  the  celebrated  Annales  de  Chimie,  a  work  lo  which,  from  the 
first,  he  has  been  a  principal  contributor.  This  is  a  journal 
which,  ever  since  its  formation,  has  continued  so  distinguished 
for  the  number  of  its  original  and  important  memoirs,  that  it  has 
yet  no  rival  amid  all  the  hundred  scientific  periodicals  now  pub^ 
fishing  in  Europe*  To  supply  such  memoirs  as  these  was  not 
indeed  the  ostensible  purpose  of  its  institution,  but,  as  the  Intro«- 
duction  informs  us,  to  communicate  to  the  chemists  of  France 
the  progress  of  the  science  throughout  Europe*    It  is  extremely 
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probable  too>  that  it  wa6  intended  to  be  a  powerful  indtrottieftt  ill 
diffiifting  and  establishing  the  principles  ot  the  modern  systeM  of 
ehemiBtry.  The  original  authors  tvere  Lavoisier,  BerthoUet, 
Mongc,  Fourcroy,  Guyton  de  Mdrveau,  Dietrich,  Hassenfratas, 
and  Adeti 

In  1795,  at  the  organization  of  the  Institute,  which  atnt 
embraces  every  man  of  any  talent  of  celebrity  in  Franc*,  W6 
find  M.  Berthollet  taking  the  most  active  lead,  and  the  tttofAi 
of  that  Institute  afford  abundant  evidence  of  the  perseverance 
and  assiduity  with  which  he  laboured  for  its  interests.  Of  the 
committees,  to  which>  as  is  the  custom,  ail  original  memoirs  are 
In  the  first  place  referred,  we  find  Berthollet  ottenet  than  alindsi 
every  other  person^  a  member,  and  his  signature  tO  the  Report  df 
each  work  stands  generally  first. 

But  indeed  the  zeal  of  M.  Berthollet  in  the  interests  of  science, 
and  his  anxiety  to  diffuse  widely  the  truest  principles  by  means 
of  the  press,  seem  to  have  been  wholly  unremitting ;  for  we  find 
him  not  only  connected,  as  we  have  just  mentioned,  with  the 
establishment  of  journals  for  that  end,  but  even  looking  intd 
foreign  nafions,  whose  scientific  works  he  always  read,  td  select 
those  publications  among  them,  the  translation  of  which  intd 
the  French  tongue  might  most  advance  science  and  benefit  hii 
country.  Accordingly  we  find  him  in  1788  ^gaged  in  the  t^n* 
slation  of  Kirwan's  Essay  on  Phlogiston,  and  supplying  it  with 
notes  of  his  own,  in  the  sole  view  of  correcting  tnose  ettori 
which  that  work  without  such  an  antidote  might  spread.  And 
in  the  same  spirit,  though  from  a  different  motive,  we  again  find 
him,  so  late  as  1808,  superintending  M.  Riffault's  translation  of 
the  third  edition  of  Dr.  Thomson's  Chemistiy,  adding  his  own 
notes  to  the  whole  of  it,  and  bringing  the  work  under  the  immc* 
diate  notice  of  his  countrymen  by  prefixing  to  it  an  Introduction. 
That  Berthollet  expected  this  translation  to  prove  of  eminent 
service  to  the  chemists  of  France,  .is  a  great  compliment  to  out 
countryman,  and  that  he  was  right  in  so  expecting  is  well  proved 
by  the  same  gentleman,  M.  Riffault,  once  more  translating^ 
according  to  its  new  arrangement,  the  fifth  edition  of  the  Doc- 
tor's work,  in  1818. 

The  translation  of  each  of  these  works  was  eminently  useful 
to  science,  although  they  were  ushered  into  the  notice  of  French 
philosophers  under  very  different  auspices.  The  first  was 
accompanied  by  notes,  refuting  every  one  of  its  doctrines,  and 
was  translated  that  it  might  be  overthrown  :  the  second  was 
accompanied  by  notes  and  an  introduction,  elucidating  the 
ilystem.  and  ^applying  whatever  seemed  defective  ;  and  this  work 
was  translated  that  it  might  become  the  manual  of  the  French 
chemist.  Kirwan  was  a  man  who  had  made  many  chemical 
discoveries,  some  of  them  of  considerable  importance,  and  he 
was  besides  possessed  of  the  power  of  arguing  most  ingeniouslyi 
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accompanied,  as  that  quality  not  unfrequently  is,  by  a  proneness 
in  the  neat  of  argument  to  advance  propositions  which  were  not 
altogether  rested  on  the  most  solid  basis.  He  remained  the 
most  illustrious  disciple  of  the  old  school,  and  he  pubhshed  his 
iEssay  with  the  express  view  of  defending  the  doctrine  of  Phlo- 
giston, after  he  had  sup^irinduced  upon  it  several  modifications, 
which  seemed  to  give  it  a  certain  adaptation  to  the  progress  of 
modem  science.  The  refutation  of  this  Essay  seemed,  there- 
fore, to  the  French  chemists  to  be  the  destruction  of  the  last 
antagonist  worthy  of  their  notice.  Berthollet,  accordingly,  in 
conjunction  with  Lavoisier,  Fourcroy,  Morveau,  and  Monge, 
takmg  the  translation  of  the  Essay,  section  by  section,  annexed 
to  it  a  refutation  in  which  the  principles  of  the  old  and  new 
schools  were  3ontrasted,  and  the  latter  triumphantly  established 
on  the  ruins  of  the  former.  Lavoisier's  share  was  the  Introduc- 
tion and  three  sections,  Berthollet  took  three  sections  more, 
Fourcroy  took  also  three,  Morveau  two,  and  Monge  one.  Never 
was  any  refutation  more  complete ;  as  indeed  Kirwan  himself 
was  among  the  first  to  admit. 

In  respect  to  the  other  translation  with  which  Berthollet  was 
connected,  the  motives  which  dictated  to  him  the  interest  he 
took  in  the  work,  were  precisely  the  same,  yet  his  treatment  of 
itf  as  has  been  already  observed,  was  the  very  opposite.  Nor 
indeed  could  Berthollet  at  that  time  have  given  to  the  chemists 
of  his  country  a  more  acceptable  and  useful  present  than  was 
Thomson^s  System  of  Chemistry,  accompanied  by  his  own  notes, 
and  furnished  with  an  Introduction  from  his  own  pen.  This 
work,  by  far  the  most  successful  of  its  kind  which  had  then  been 
attempted,  was  selected  under  the  circumstances  just  mentioned 
by  Berthollet,  because  (as  he  states  in  the  Introduction),  it  is 
unrivalled  as  a  Thesaurus  of  every  known  fact  of  importance 
connected  with  chemistry,  and  as  containing  the  most  accurate 
account  of  the  history  of  every  known  substance.  Indeed  from 
the  extreme  regularity  and  methodical  precision  characterizing 
the  work,  from  the  cool  discrimination  with  which  every  subject 
is  weighed  and  treated  of  according  to  its  relative  importance, 
and  from  the  accurate  historical  detail  prevailing  throughout, 
there  is  at  this  moment  no  system  of  the  science  of  chemistry  in 
which  so  complete  and  extended  information  on  every  topic  is 
to  be  found  organized  and  detailed  as  in  Thomson's  Chemistry  ^ 
which  is  evident  from  its  having  already  reached  the  sixth  large 
impression  ;  and  from  its  having  long  ago  passed  into  the  labo- 
ratory of  the  Frenchman  and  the  German  on  the  continent  of 
Europe,  and  of  the  Armenian  in  Asia ;  while  it  has  been  reprinted 
for  the  use  of  the  American  student. 

{Tole  concluded  in  our  next.) 
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Article  IL 

On  the  Climate  of  the  Antediluvian  Worlds  and  its^  Independence 
of  Solar  Influence;  and  on  the  Formation  of  Granite*  By  Sir 
Alexander  Crichton,  Knight,  St.  W.  FRS,  8cc, 

(To  the  Editors  of  the  Annals  of  Philosophy,) 

G£NTLEM£N,  HarUy'ttreet^  CavendUhsquwne,  J^n*  4,  1835w 

The  proofs  of  the  climaie  of  the  antediluvian  globe  having 
been  for  a  long  period  of  time  independent  of  solar  heat  are 
numerous,  and  well  known  as  detached  geological  facts;  yet 
they  have  not,  so  far  as  I  know,  been  brougnt  together  and  pre- 
sented under  this  very  interesting  point  of  View^  nor  has  the 
principle  been  applied  to  the  explanation  of  such  geological 
phenomena  as  it  is  calculated  to  elucidate^  They  have  attracted 
notice  indeed,  as  characterizing  epochas  in  the  stratification  of 
the  earth,  and  as  exhibiting  a  succession  of  events  in  the  great 
work  of  creation,  but  the  bght  they  throw  on  the  climate  of  the 
world  in  its  first  a^es,  has  not  arrested  that  degree  of  attention 
"i^'hich  a  subject  so  mteresting  seems  to  demand. 

The  view  virhich  I  am  going  to  take  of  the  temperature  of  the 
antediluvian  world,  of  its  independence  of  solar  heat>  and  its 
gradual  changes,  is  founded  on  the  most  indisputable  facts ;  and 
the  conclusions  to  be  drawn  from  them  are  so  highly  important 
in  themselves,  and  so  intimately  connected  with  the  study  of 
geology,  that  the  subject  appears  a  fit  one  for  a  scientific  journal, 
'where  it  will  probably  awaken  the  attention  of  many  readers^  and 
lead  to  further  researches. 

In  the  following  pages  it  will  not  be  necessary  to  enter  into 
very  minute  details,  but  to  turn  the  attention  -of  geologists  to 
certain  great  classes  of  facts  as  data  which  will  at  oilce  be 
acknowledged  to  bear  immediately  on  the  subject.  Many  others 
will  natursdly  present  themselves  to  every  well  informed  and 
reflecting  mind. 

Among  the  earliest  proofs  which  geology  offers  of  the  ante- 
diluvian climate  having  been  independent  of  solar  influence  for 
a  great  length  of  time,  are  those  circumstances  which  show  that 
all  the  surface  of  the  earth,  from  a  very  high  northern  latitude 
to  a  corresponding  southern  one,  was  of  one  uniform  tempera- 
ture, and  that  a  very  high  one,  when  compared  with  the  tem- 
perature of  the  same  range  of  latitude  in  our  days* 

I  do  not  allude  to  the  fact  of  fossil  remains  of  elephants, 
'rhinoceroses)  hyenas,  and  other  animals  of  warm  climates,  rbav- 
ing  been  found  in  northern  latitudes ;  for  the  migratory  disposi- 
tion of  animals  on  the  one  hand,  and  on  the  other  the  possibility 
of  their  having  been  transported  after  death  from  distant  regions^ 

New  Series, y Oh.  IX.  h    .     .     .... 
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against  which  opinion  I  shall  have  much  to  offer  afterwards, 
cause  me  to  exclude  them  at  present  as  uncertain  witnesses  ; 
neither  do  I  admit  as  proofs  of  a  high  temperature  in  the  north- 
em,  latitudes  of  the  antediluvian  world  those  i'ossil  shells  which 
are  found  in  the  limestone  rocks  of  northern  countries ;  for 
though  many  of  thetn  bear  a  close  analogy  to  those  which  are 
at  present  found  in  the  Indian  and  South  Pacific  Oceans,  yet 
both  Bropchi  and  Olivi  have  shown  that  the  shells  of  the  Indian 
Ocean  are  also  found  in  very  temperate  climates,  for  instance, 
in  the  Mediterranean  Sea ;  and  it  is  most  probable  that  all  the 
shells  of  the  Sub^Appenines  were  inhabitants  of  that  sea,  since 
there  is  a  great  resemblance  between  them  and  the  living 
genera.  Alwough  these,  therefore,  are  to  be  rejected  as  posi- 
tive proofs  of  a  very  elevated  temperature  in  northern  latitudes 
at  the  time  that  the  inhabitants  of  these  shells  were  alive,  yet 
they  may  be  admitted  as  concomitant  proofs  of  a  great  equality 
of  temperature,  and  that  a  warm  one,  over  a  great  portion 
of  our  earth  such  as  cannot  be  explained  by  solar  influence ;  for 
when  we  reflect  that  the  analogous  species  of  several  of  these 
(such  as  the  nautilus  pompilius  lound  at  Grignon  and  Courta^- 
non)  are  only  found  in  very  warm  climates,  and  that  a  fossil 
shell  analogous  to  the  living  trochm  agglutinam  which  inhabits 
the  seas  of  South  America,  has  also  been  found  as  far  north  as 
Hordwell  and  Barton,  in  Great  Britain ;  at  Grignon,  in  France, 
and  also  in  the  contemporaneous  deposits  of  many  other  places 
in  Europe,  it  follows  as  a  most  probable  supposition,  that  the 
temperature  of  those  northern  latitudes  was  many  degrees 
wanner  formerly  than  it  is  at  present.  Whoever  reflects  that 
among  the  immense  number  of  fossil  shells  many  are  remarkable 
for  their  extreme  thinness,  delicacy,  and  minuteness  of  parts, 
none  of  which  have  been  injured,  but,  on  the  contrary,  are  most 
perfectly  preserved,  will  find  it  impossible  to  admit  the  notion  of 
their  having  been  brought  from  warmer  and  distant  regions  to 
the  places  where  they  are  found  by  some  great  and  sweeping 
catastrophe.  Many  of  them  could  not  have  been  carried  even 
a  short  distance  by  an  agitated  ocean,  or  the  retreat  of  waters, 
without  suffering  attrition  and  fracture. 

If  they  are  met  with  composing  the  mass  of  entire  mountains, 
in  the  interior  of  continents,  and  far  above  the  level  of  the  sea, 
this  only  proves  either  that  the  strata  in  which  they  are  found 
was  raisea  above  the  level  of  the  sea  after  their  death,  by  some 
subterraneous  and  extraordinary  force,  or  that  the  reeions  in 
which  they  are  found  were  abandoned  by  seas  which  formerly 
covered  the  places  in  which  they  are  now  detected. 

When  we  search  deeper  in  the  bowels  of  the  earth  than  the 
strata  in  which  the  bones  and  skeletons  of  the  large  terrestrial 
duadrupeds  of  warm  climates  are  found,  or  shells  analogous  to 
taoi9  of  the  South  Sea,  we  arrive  at  a  very  peculiar  and  inte- 
renting  Flora,  which  must  arresfe  our  attention  for  sotaie  time. 
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The  perfect  gtate  in  which  most  ofthe  plaiitl^  belonging  to  thd 
coal  formation  are  found,  is  calculated  to  do  away  all  idea  of  theit 
having  been  brought  from  distant  regions  by  powerful  currents, 
or  by  the  retreat  of  waters.  Their  leaves,  many  of  which  are  oi 
the  most  slender  and  delicate  structure,  are  found  fully  expanded, 
and  in  their  natural  position  in  regard  to  the  rest  of  the  plant^ 
and  laid  out,  as  it  were,  with  as  much  care  as  if  in  the  nortm 
siccus  of  a  botanist.  The  minutest  parts  do  not  appear  to  hav6 
suffered  attrition  or  injury  of  any  kind.  Those  persons  who 
have  not  had  the  benefit  of  consulting  extensive  collections  of 

Eology  may  see  the  proofs  of  this  assertion  in  the  plates  of 
lorr,  Schlottheim,*  Sternberg,t  Parkington,  and  Brogniart,t 
and  in  those  belonging  to  the  numerous  monographs  on  fossil 
plants,  which  are  to  be  found  in  the  Transactions  of  learned 
societies. 

It  is  quite  impossible  to  reconcile  the  many  facts  of  this  kind 
with  the  effects  of  any  sudden  or  violent  change  of  place>  or 
with  a  long  journey  however  gentle.  Compare  the  calm  deposit 
of  shells  and  the  appearances  of  the  still  calmer  death  of  thd 
antediluvian  vegetable  world,  with  the  boulder  stones,  the  gravely 
and  the  disjointed,  dispersed,  and  fractured  osteology  of  the 
diluvian  deposits,  and  it  will  be  allowed  that  there  is  not  the 
slightest  analogy  between  these  classes  of  events.^  The  fossil 
plants  of  some  of  the  lowest  strata,  such  as  those  which  belong 
to  the  oldest  coal  formations,  are  either  of  the  fern  tribe,  or  they 
are  arborescent  monocotyledonous  plants  resembling  palms,  or 
as  M.  Adolphus  Brogniart  has  justly  remarked  upon  the  autho- 
rity of  M.  DescandoUes,  dracenas  yuccas  and  pandahuses. 

But  it  is  acknowledged  that  the  living  plants  which  have  the 
nearest  resemblance  to  these  antediluvians,  are  tropical  plants 
which  have  not  yet  been  found  beyond  th6  39th  or  40th  degree 
of  north  latitude.  Every  coal  country  in  every  part  of  the  world 
which  has  hitherto  been  examined,  abounds  in  the  fossil  remains 
of  similar  vegetables ;  and  it  may  be  remarked  in  the  Very  outset 
of  this  essay,  that  as  certain  plants,  perhaps  I  might  say  all 
plants,  belong  to  specific  temperatures,  or  at  least  depend  for 
their  life  and  nealth  on  heat  much  more  than  on  soil,  and  as 
most  of  the  remains  of  plants  belonging  to  the  coal  formation 
appear  from  their  integrity  to  have  been  buried  where  they  grew, 
we  are  forced  to  admit  the  conclusion,  that  wherever  tliey  are 
found,  there  must  have  been  a  Warm  temperature* 

Th^  laws  of  vegetable  life  as  relating  to  temperature  are  posi- 
tive, and,  therefore,  whto  connected  with  the  individuals  of  the 

♦  Die  petrifactenkunde. 

■f  f  afi$u6h  einer  GeognoBtigch— botanigchen  parstiUahg  der  Flwii  der  Vonrelt. 
X  Sur  la  Oaflftiiicadon  et  Distribution  des  Vegetattx  Foiifiiles* 
§  On  this  subject  consult  Blumenbach^s  Specimen  AcchKologis  TeUutis,  &c«  and 
B7eisbaeh*ft  Instituzicme  Geologid.  - 
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aiitedilayian  vegetables^  ihey  throw  the  greatest  aiid  surest  light 
ou  the  subject  ot'its  climate. 

.  That  the  similarity  of  any  two  Floras  depends  more  on  a  simi- 
larity of  temperature  than  of  soil,  appears  firom  a  multitude  of 
facts.  The  Arr'dca  Montana,  for  instance,  is  found  on  the  low 
marshy  lands  which  border  the  Baltic,  whereas  in  the  south  of 
Europe  it  is  only  found  on  mountains,  whence  its  specific  name. 
The  JBetula  nana  which  is  found  on  Mount  Jura  is  met  with  in 
Lapland  at  the  foot  of  the  mountains.  The  Betula  Alba,  or 
common  birch  of  this  country,  is  fouiidin  the  plains  of  Scotland 
and  of  Russia,  but  in  Portugal  it  only  grows  on  the  mountains. 
When  we  come  to  plants  of  the  same  genus,  but  which  are  not 
of  the  .very  same  species,  we  find  a  similar  analogy  taking  {)Iace 
as  demonstrative  of  the  influence  of  climate ;  thus  many  gentians, 
and  many  of  the  pine  and  larch  tribes,  grow  on  the  mountains 
0f  South  America  as  well  as  on  the  Alps,  but  not  in  the  low 
plains,  much  less  the  valleys.  In  many  of  the  high  plains  of 
Columbia,  and  almost  under  the  equator,  apple  and  willow  trees, 
and  common  furze,  are  found,  while  in  the  valleys  under  the  same 
parallel  are  found  palms,  &c.  The  plants  of  the  North  American 
Flora  which  are  most  analogous,  to  those  of  the  Flora  of  Europe, 
are  found  in  analogous  temperatures! 

Although  distant  regions  are  often  found  to  possess  the  same 
temperature  during  a  great  part  of  the  yefer,  yet  a  multitude  of 
circumstances,  independently  of  the  three  great  co-ordinates,  la- 
titude, longitude,  and  elevation,  may  produce  varieties  of 
climate,  all  of  which  we  are  incapable  of  enumerating,  such  as 
the  viqinity  to  extensive  lakes  or  seas,  the  height  and  propin- 
quity of  mountains,  the  extent  and  direction  of  the  land  and  sea, 
winds^  8cc. ;  and  this  explains  why  any  two  places  under  the 
same  parallel. and  elevation,  and  which  have  apparently  similar 
climates,  may  yet  difier  considerably  in  their  effects  on  vegetable 
life,  and  thus. favour  the  growth  of  some  new  species.  It  is 
probably  owing  to  such  causes  that  the  plants  of  the  Cape  of 
Good  Hope  and  those  of  New  Holland  are  not  similar,  although 
their  climates  resemble  each  other  in  many  respects. 

Among  the  fossil  remains,  however,  of  tne  plants  which  belong 
to  the  coal  formation,  we  scarcely  find  any  variety,  let  the  lati- 
tude, longitude,  or  elevation,  be  what  they  may ;  but  supposing 
a  few  species  were  discovered  in  any  one  district  which  were  not 
common  to  all,  it  would  only  prove  the  influence  of  a  local  cause, 
the  rest  being  all  alike.  Almost  all  genera  and  species  of  plants 
belonging  to  that  early  period  of  the  world,  appear  to  have  been 
extremely  limited ;  they  are  remarkable  fortheir  similarity  under 
whatever  parallels  they  are  found. 

Every  plant  in  the  present  worid^  independently  of  its  natural 
dwelling-place,  has,  as  it  were,  a  central  spot  in  wbk;h  it 
flourishes  best;  and  considering  this  spot  as  the  centre  of  a 
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circle,  or  rather  as  a  zone,  the  nlant  de|^enerates  in  propoHipnf 
as  it  approaches  the  limits  of  tnis  distnct*  This  kind  of  zone 
seems  to  depend  chiefly  on  the  elevation  above  the  sea,  and 
consequently  on  temperature.  Some  plants  descend  from  the 
mountains  towards  the  plains,  others  creep  upwards  to  a  limited 
he^ht,  and  then  disappear.  But  in  the  ancient  world,  any 
di^rence  which  might  oe  supposed  to  have  existed  in  regard  to 
the  elevation  of  those  places  which  are  called  coal  basins,  did 
not  produce  a  variety  in  the  plants  of  that  age,  which  is  another 

5 roof  that  a  cause  of  heat  was  then  acting  on  the  earth,  which 
id  not  resemble  the  action  of  the  sun  in  our  days.    * 

It  has  been  remarked,  that  the  fossil  remains  of  the  vegetable 
world  which  are  found  connected  with  the  coal  formation,  are 
all  of  them  similar  to  plants  requiring  great  heat  and  moisture, 
and  many  facts  in  geology  induce  us  to  believe,  that  at  those 
early  penods  of  our  earth,  there  was  less  dry  land  than  at 
present.  The  primitive  and  transition  mountains,  together  with 
the  carboniferous  limestone,  appear  to  have  been  the  only  form- 
ations which  preceded  the  lite  of  those  plants  which  are  found 
connected  witn  coal.  The  organic  remains  of  the  limestone,  on 
which  the  coal  reposes,  show  that  it  had  long  been  under  water, 
and  consequently  demonstrate  both  the  extent  and  elevation  of 
the  waters  at  that  period,  and,  therefore,  the  waters  themselyes 
would  naturally  serve  as  a  vehicle  for  distributing  the  germs  or 
seeds  of  antediluvian  plants  over  the  greatest  possible  extent; 
hence  another  cause  01  the  similarity  of  the  Flora  of  these  eariy 
times  in  every  part  of  the  world.  If  washed  by  currents,  or 
wafted  by  winds  to  distant  shores,  where  they  found  a  similar 
climate,  they  would  grow ;  but  at  present  the  seed  vessels  of 
South  American  plants,  collected  sometimes  on  the  coast  of 
Norway,  perish,  it  seems  superfluous  to  multiply  arguments  to 
prove  this  position,  since  every  horticulturist  who  rears  exotic 
plants,  knows  well  from  experience  how  much  of  his  succesi^ 
depends  on  giving  them  the  degree  of  beat  they  require. 

Except,  tfierefore,  we  admit  that  vegetable  life  was  under 
totally  different  laws  from  what  it  is  at  present,  we  must  allow 
that  a  much  greater  uniformity  of  temperature  existed  in  the 
early  ages  of  the  world  over  the  whole  globe,  than  is  the  case  in 
our  days.  There  is  in  fact  no  way  of  accounting  for  the  very 
little  variety  which  exists  in  the  antediluvian  plants  of  the  period 
I  am  alluding  to,  and  of  their  great  similarity  in  eveiy  part  of  the 
world,  but  on  the  principle  of  great  extent  and  uniformity  of  a 
high  temperature,  however  difficult  it  may  be  to  reconcile  this  to 
bur  notions  of  the  obliquity  of  the  earth  and  solar  influence. 

But  there  is  a  difference  at  present  of  at  least  41^  of  heat 
(mean  temperature)  between  the  parallels  in  which  coal  has  been 
discovered.  Between  these,  the  diversity  in  the  genera  and 
species  of  plants  at  present  is  very  great,  so  much  so  mdeed  that 
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tli«E9 19  no  resemblance  between  the  Florae  of  the  two  extreme 
points*  At  the  time,  however,  of  the  coal  formation,  the  Flora 
of  these  two  remote  parallels  was  the  same,  both  as  to  genera 
w4  species* 

If  it  be  allowed  that  a  variety  in  climate  and  soil  are  the  two 
chief  circumstances  which  occasion  the  greatest  variety  in  the 
vegetable  kingdom ;  and  if  it  be  allowed  that  the  plants  of  the 
^al  formation  and  of  the  most  ancient  strata  were  all  of  the 
simplest  structure,  and  almost  entirely  belonging  to  the  acoty-^ 
ledonous  and  monocotyledonoua  tribes,  we  have  another  proof 
of  the  uniformity  of  temperature  and  soil  at  that  period  over  an 
immense  extent  of  the  earth.  The  more  complicated  vegetables, 
those  of  the  dicotyledonous  kind,  do  not  appear  until  a  much 
later  period,"""  when  the  cause  of  the  uniformity  of  temperature 
of  the  ancient  world  was  gradually  becoming  less  and  less,  and 
dying  away,  and  the.  sun  beginning  to  take  an  ascendency  over 
a  cause  of  heat  which  had  until  then  exerted  supreme  innuence, 
and  which  appears  to  have  belonged  solely  to  the  earth  itself. 

Whatever  tne  temperature  may  have  been  which  was  neces- 
sary to  support  the  life  of  the  vegetable  kingdom  of  that  early 
period  of  the  earth's  existence,  it  must  be  admitted  that  that 
temperature  was  the  same  towards  the  polar  regions  as  in  the 
tropical  ones,  for  in  both,  the  genera  and  species  of  antediluvian 

{plants  are  similar,  and  the  shells  and  corals  of  the  mountain 
imestone  in  the  most  distant  parts  of  the  contemporaneous 
strata  also  correspond  with  each  other.  In  the  collection  of  the 
Geological  Society  of  London,  there  is  a  specimen  of  a  very 
remarkable  variety  of  felicites  from  the  coal  formation  of  Aus** 
tralia,  about  the  29^  south  of  the  equator,  and  another  exactly 
iiesembling  it  from  the  coal  formation  of  Newfoundland  in  the 
49^  north  of  the  equator.  The  fossil  shells  of  Van  Dieman's 
Land  correspond  with  those  of  Derbyshire.  Upon  descending 
below  the  coal  formation,  proofs  of  the  equality  of  a  high  tem- 
perature over  the  whole  earth  are  multiplied ;  lor  upon  examin- 
ing the  mountain,  and  more  especially  the  transition  limestone, 
which  comes  more  immediately  in  contact  with  the  primitive 
rocks,  we  find  madrepores,  encrinites,  oorallites,  ana  all  the 
varied  habitation  of  sea  polyps,  the  existing  analogues  of  which 
are  always  found  in  tropical  climates.  It  is  in  the  Pacific  Ocean, 
and  chiefly  in  the  Red  bea,  the  Persian  Gulph,  and  the  Carribean 
Sea,  that  the  greatest  coral  rocks  of  modern  times  are  found. 
But  in  the  ancient  world,  not  only  pentacrinites,  madrepores, 
oorallites,  and  encrinites,  are  found  in  the  transition  and  moun* 
tain  limestone  of  the  coldest  regions,  but  also  whole  genera  of 
testacea,  the  hving  resemblances  to  which,  with  a  few  excep- 
tions, are  only  to  be  met  with  at  present  in  warm  climates^ 

•  In  the  Whitby  coal  wbioh  liei  Ofer  thf  oolite. 
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It  is  well  known  that  the  sensible  beat  of  Our  atmosphere 
Taries  with  the  latitude^  longitude^  and  the  elevation  of  the  place 
where  the  obseryation  is  made,  and  that  the  temperature  on  the 
surface  of  the  earth  corresponds  in  a  great  degree  with  that  of 
the  atmosphere ;  but  the  ancient  temperature  of  the  earth 
appears  to  have  been  equal  and  permanent  in  every  spot,  at  least 
for  a  very  long  period* 

Observations  made  in  mines  prove  that  the  heat  of  the  earth 
increases  with  the  depth.  Several  weU^authenticated  facts  will 
immediately  be  brought  forward  to  substantiate  this  position ; 
but  before  doing  so^  it  may  be  remarked  that  we  have  another 
series  of  observations  which  have  not  been  investigated  with  all 
the  attention  they  merit,  leading  to  the  same  conclusiony  and 
which  it  is  highly  interesting  to  examine  under  this  point  of 
view, — ^I  mean  the  temperature  of  springs  as  they  rise  at  different 
depths,  or  under  particular  strata. 

As  connected  with  the  present  subject  of  inquiry,  springs 
exhibit  two  distinct  set  of  phenomena ;  first,  the  constancy  of 
their  temperature  under  all  varieties  of  seasons ;  and,  secondly, 
the  difference  of  their  respective  temperatures  as  they  rise  from 
different  depths.  Some  interesting  papers  on  the  constancy  of 
temperature  in  a  great  number  of  springs,  are  to  be  found  dis- 
persed  in  the  Transactions  of  learned  societies.  To  such  an 
extent  does  the  central  cause  of  heat  counteract  the  agency  of 
the  seasons,  that  mineral  springs  which  rise  at  no  great  depth 
remain  of  an  almost  uniform  temperature  throughout  the  year. 
The  temperature  of  one  near  Berlin  similarly  situated  was  exa- 
mined at  different  periods  by  two  very  accurate  observers,  Wah- 
lenberg  and  Erman.  The  former  found  that  the  heat  of  tlie 
source  did  not  vary  more  than  0*26  of  Reaumur  from  August  to 
the  month  of  April  following.  Erman,  in  a  subsequent  series  of 
observations,  did  not  find  it  to  vary  more  than  0*06,  and  he 
ascribes  the  difference  of  the  results  to  the  greater  accuracy  of 
his  instruments.-^(See  the  AbkatuUuugen  der  Kdniglichm  Aka* 
demie  der  Wissenschajten  von  Berlin/iir  1819.) 

The  deeper  the  sources  of  tepid  and  hot  springs  are,  so  much 
hotter  in  general  is  the  water  which  rises  from  them.  The  tepid 
springs  of  Matlock  and  Buxton  rise  in  the  immediate  vicinity  of 
amygdaloid  and  basaltic  rocks,  and  hotter  springs  seem  to  come 
from  still  greater  depths.*  The  celebrated  and  learned  Hum- 
boldt says,  that  the  hot  springs  in  various  parts  of  South 

*  Mt.  Coidier  found  the  tempwrature  of  «  mincnd  ^ring  «t  Cft&ta^  which  t»k«  its 
rise  from  the  granite,  to  be  a  little  above  the  heat  of  boiling  water  ( •»■  100  of  the  centi<- 
grade  thermometer).  But  a  more  astonishing  fact  is  reUt^  by  Zilr,  Link,  who  states, 
thai  the  heat  of  the  mineral  nxiroe  at  Caldas  was  -f  1 50  of  the  centigrade  diennometcr. 
The  hot  baths  of  Monttegas  at  the  foot  of  Sierra  de  EstreUft,  and  all  the  hot  q»xin|t  in 
Portugal ;  those  of  y«U  near  Aubena*^  iu  the  Dtportment  of  Axdeshe ;  those  of  Wtld- 
bimd,  near  S^lzhmig,  are  thrown  up  either  by  gnmite  or  gadsB.*^See  6rogaiart'» 
Bi&uurdagy,  vol.  L  Artieit,  WAt«v.> 
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America  arise  from  the  ^nitic  and  primary  strata*  As  to  the 
hypothesis  of  >their  derivmg  their  heat  from  the  chemical  decom- 
position of  sulphuretSy  &c.  the  limited  and  changeable  operation 
of  such  a  ca»se,  compared'  with  the  permanency  and  greatness 
of  the  effect,  are  sufficiently  strong  reasons  to  make  us  abandon 
this  explanation. 

It  is  here  that  I  must  add  a  few  falcts  which  relate  to  the  heat 
of  mines.  The  following  are  taken  from  a  paper  of  Robert 
Balds,  £sq<  in  the  Edinburgh  Philosophical  Journal,  vol.  vi. : — 

Whitehaven  Colliery,  Cumberland^ 

Average  temperature  of  a  spring  at  the  surface 49  Fahr.  • 

Ditto  of  water  at  the  depth  of  480  feet 60 

Airat  the  same  depth •  •  • .  63 

Air  at  600  feet 66 

Workington  Colliery,  Cumberland. 

A  spring  at  the  surface 48 

Water  at  the  depth  of  180  feet 50 

Ditto  at  the  depth  of  604  feet  below  the  level  of  ocean, 
and  under  the  Irish  sea 60 

Teem  Colliery,  Durham. 
Water  at  the  depth  of  444  feet  •..•..» ,  61 

Percy  Mine  Colliery,  Northumberland. 

Average  temperature  of  water  at  the  surface .  • •  49 

Water  900  feet  deeper  than  the  level  of  the  sea.  • . , .  68 
Difference » » • , » • 19 

Jarrow  Colliery,  Durham. 

Average  temperature  of  water  at  the  surface 49 

Water  at  832  feet 68 

Killingworth  Colliery,  Northumberland  (being  the  deepest  Coal 
•  Mine  in  Great  Britain). 

Water  at  the  surface » ,....•...  49 

Air  at  790  feet  deep , ^61 

Ditto  at  900  from  the  surface,  after  having  traversed 

I4.  mile  from  the  downcast  pit 70 

Water  at  the  great  depth  of  1200  feet 74 

Baron  Humboldt,  whose  talents  for  observation,  and  whose 
accuracy,  cannot  be  doubted,  informs  us  that  the  mine  of  Valen- 
ciana  is  so  warm,  that  the  miners  are  constantly  exposed  to  a 
temperature  of  91*4  of  Fahrenheit,  while  the  mean  temperature 
of  the  external  air  is  60'8. 

The  springs  which  issue  from  veins  of  the  same  mine  at  the 
depth  of  1638  feet,  have  a  temperature  of  88*2,  which  is  5*4- 
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wanner  than  the  air  of  levels  in  which  the  miners  work ;  and  this 
fact  is  of  itselfy  when  added  to  Mr.  Bald's  observations  on  the 
water  in  mines,  sufficient  to  set  at  rest,  for  ever,  the  supposition 
of  the  heat  being  owing  to  the  miners,  their  horses  ana  lights, 
&c.  The  health  of  a  miner  requires  a  constant  circulation  of  air, 
which  renders  the  heat  of  mines  more  remarkable. 

The  average  temperature  of  air  at  the  mouth  of  the  mine 

of  Reyas,  near  that  of  Valenciana,  was 69*4 

Air  at  the  depth  of  630  feet ;. 92-7 

Mr.  Bald  very  properly  remarks,  that. the  heat  of  coal  mines 
cannot  arise  from  the  decomposition  of  sulphurets,  for  these 
never  suffer  decomposition  in  situ  ;  if  they  did,  the  greater  part 
of  th^  coal  mines  m  the  world  would  have  been  destroyed  by 
spontaneous  ignition.  In  the  mina  Purgatoria,  the  height  of 
which  above  the  level  of  the  sea  is  equal  to  the  Pic  of  Teneriffe, 
the  air  in  the  mine  was  67*3  Fahrenheit. 

From  the  foregoing  observations,  it  is  evident  that  the  eleva- 
tion of  a  mine  above  the  level  of  the  sea  does  not  regulate  its 
temperature  as  it  does  that  of  the  surface.  Water  at  the  depth 
of  1200  feet  under  the  sea  in  the  Killin^worth  Colliery,  was 
stated  to  be  74°  Fahr. ;  while  the  air  at  436  feet  deep  m  the 
mine  of  Villapenda,  in  Mexico,  and  which  is  more  than  3000 
feet  above  the  level  of  the  sea,  is  84*9. 

When  the  phenomena  of  the  antediluvian  Flora,  and  the  laws 
of  vegetable  life,  are  considered  in  connection  with  all  that  has 
been  adduced,  we  are  necessarily  led  to  the  same  conclusion  to 
which  many  celebrated  geologists  have  arrived,  partly  from 
taking  a  different  road  of  inquiry,  and  partly  from  coniecture ; 
namely,  that  there  is  a  source  of  heat  in  the  centre  of  me  earth 
itself  which  must  be  referred  to,  as  the  cause  of  the  uniformity 
of  temperature  of  the  ancient  world. 

In  regard  to  the  first  of  these  suppositions,  it  is  most  certain 
that  when  the  granitic  crust  is  duly  considered  in  all  its  analo- 
gies, it  is  much  more  reasonable  to  consider  it  as  a  crystalliza- 
tion arising  from  fire  than  as  a  crystalline  deposit  from  a  watery 
solution.  We  have  no  proof  that  any  fluid,  such  as  water,  is 
capable  of  holding  such  an  immense  quantity  of  the  most  inso- 
luble of  all  substances  in  solution,  and  indeed  it  is  probable  that 
the  waters  which  were  destined  to  act  so  remarkable  a  part  on 
the  surface  of  our  globe  were,  in  the  beginning  of  time,  of  the 

Surest  kind,  having  no  saline  or  mineral  contents  whatever  to 
eposit.  The  ei^periraents  of  Sir  James  Hall  and  others  have 
proved  that  earthy  substances,  when  fused  under  great  pressure, 
are  capable  of  taking  on  a  crystalline  texture;  and  observation 
demonstrates  that  even  when  not  under  great  pressure,  the  ele- 
ments of  feldspar,  mica,  amphigene,  hornblende,  pyroxene,  anal- 
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cimei  and  various  other  bodies,  when  fused  by  the  heat  of  a 
Tolcanoi  unite  to  form  these  compounds,  most  of  which  appear 
as  perfect  and  beautiful  crystals  in  the  very  substance  and  cayi* 
ties  of  the  fused  ma^s.  Lavas,  basalts,  volcanic  pitchstone, 
porphyries,  &c.  are  full  of  such  crystallised  bodies^  and  throw  a 
fight  by  analogy  on  the  formation  of  granite,  inasmuch  as  they 
demonstrate  the  positive  fact,  that  these  crystalline  substances, 
bearing  a  close  resemblance  to  the  ingredients  of  this  rock,  may 
be  formed  by  igneous  fusion ;  and  when  to  this  is  added  the 
results  of  Mr.  Micherlich's  most  ingenious  experiments  on  the 
artificial  production  of  pyroxene  and  mica  by  fusion,  the  evidence 
becomes  almost  complete. 

In  the  very  substance  and  cavities  of  lavas,  we  meet  with 
amphigene,  harmatome,  feldspar,  icespar,  Thomsonite,  arago^ 
nite,  mica,  amphibole,  and  augite,  all  in  a  crystallized  state*  It, 
therefore,  appears  probable,  that  these  crystalline  bodies  were 
formed  when  the  liquid  lava  allowed  their  elements  to  arrange 
themselves  according  to  their  affinities.  To  suppose  the  central 
part  of  the  earth  a  mass  of  highly  i^ited  liquid  matter  still 
existing  in  a  state  of  fusion  is  not  consistent  with  any  thingthat 
we  know ;  but  as  the  brilliant  discoveries  of  Sir  Humphry  I)avy 
in  chemistry  have  demonstrated  beyond  the  possibility  of  doubt 
that  all  the  earths  ara  metallic  oxides,  it  is  not  incongruous  to 
suppose  that  the  nucleus  of  the  earth  was  in  toto,  and  still  is  in 
part>  in  a  completely  metallic  state,  and  that  the  granite  crust  of 
the  earth  was  formed  by  a  general  and  contemporaneous  oxida*<> 
tion  and  consequent  ignition  of  the  whole  of  its  surface.  This 
doctrine  would  account  in  a  natural  manner  for  the  earthy  and 
alkaline  oxides  which  are  found  in  all  the  rocks  and  minerals 
which  we  suppose  to  be  of  igneous  origin,  or,  in  other  words, 
for  all  those  substances  which  have  till  of  late  been  considered 
as  distinct  earths  and  alkalies.  It  accounts  not  only  for  the 
universality  of  the  granite  involucrum,  but  also  for  the  similarity 
of  its  composition ;  for  in  fact,  the  granite  is  to  be  considered  as 
a  mass  of  earthy  oxides  which  were  produced  by  the  action  of 
air  and  water,  or  wateiy  vapours,  on  the  metallic  mass.  When 
we  reflect  for  a  moment  on  the  intense  heat  produced  by  the 
rapid  oxidation  of  a  vei^  few  grains  of  potassium  or  sodium,  we 
may  conceive,  if  imagmation  can  go  so  far,  the  more  intense 
beat  of  this  globe  during  the  simultaneous  conflagration  of  the 
whole  of  its  surface.  What  a  state  of  chaos  and  disorder,  from 
which  was  to  spring  a  series  of  secondary  causes,  the  agency  of 
which  gave  birth  to  a  succession  of  others,  each  operating  for  a 
time,  and  thus  accounting  for  the  whole  order  of  the  super- 
structure. 

We  must  suppose  the  presence  of  water  and  atmosphere  to 
explain  the  oxygenation  of  the  metallic  mass^  and  it  is  conform- 
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able  to  reason  to  admit  that  the  great  First  Gauge  which  di«tri<« 
buted  through  the  immensity  of  space  the  primordia  of  so  maoy 
worlds,  would  employ  the  simplest,  and  at  the  same  time  the 
most  effectual  means  for  accomplishing  the  ultimate  purpose  and 
end.  There  is  no  necessity  to  imagine  an  ocean  already  formed 
full  of  saline  parts  which  held  the  earths  in  solution,  and  wbieb 
it. was  to  deposit  by  subsequent  evaporation.  The  purer  the 
element,  the  more  rapid  and  effectual  would  its  first  action  be } 
but  then  as  a  necessary  result,  a  crystallized  coat  being  thus 
formed,  a  stop  was  put  to  the  further  conflagration  and  oxidation 
of  the  metallic  nucleus,  except  in  a  few  spots  where  rents  and 
fissures  occurred,  which  would  admit  either  water  or  air  to  tf)e 
central  mass«  The  time  was  now  arrived  at  which  the  clement* 
%ry  water  became  fully  saturated  with  every  kind  of  soluble 
oxide,  whether  earthy  or  alkaline.  Its  impregnation  with  these 
bodies,  therefore,  was  the  immediate  consequence  of  its  first 
ILCtionon  the  metallic  mass,  and  its  subsequent  deposits  can  be 
accounted  for  as  a  series  of  natural  events. 

Before  proceeding  any  further,  I  think  it  right  to  state,  that 
this  hypothesis  concemmg  the  cause  of  the  central  heat,  was 
first  started,  as  far  as  my  reading  goes^  by  James  Smithson,  £sq« 
who,  in  a  short  introduction  to  a  paper  delivered  to  the  Royi4 
Society  on  the  Analysis  of  a  SaUne  Dubstance  from  VesuviuSy 
publisnedin  voL  103,  part  2,  pf  the  Transactions  of  that  Society] 
advanced  the  opinion  as  being  founded  on  Sir  H.  Davy's  disco<- 
yeries ;  he  appears  to  have  been  satisfied  with  merely  throwing 
out  the  idea,  and  to  have  totally  abandoned  its  development, 
Mr,  Smithson's  opinion  and  the  grounds  for  it  are  so  shortly  but 
correctly  expressed^  that  I  request  permission  to  insert  them 
here. 

"  The  existence  (says  Mr.  S.)  in  the  skies  of  planetary  bodies 
which  seem  to  be  actually  burning,  and  the  appearances  of  ori« 
ginal  fire  discernible  on  our  globe,  I  have  conceived  to  b^ 
mutually  corroborative  of  each  oUier ;  and  at  the  same  time  when 
no  answers  could  be  given  to  the  most  essential  objections  to 
the  hypothesis,  the  mass  of  facts  in  favour  of  it  fully  justified,  | 
thought,  the  inference,  that  our  habitation  is  an  extinct  comet  or 
sun.'° 

"  The  mighty  difficulties  which  formerly  assailed  this  opinion, 
great  modern  discoveries  have  dissipated.  Acquainted  now 
Siat  the  bases  of  alkalies  and  earths  are  metals  eminently  oxida- 
ble,  we  are  no  longer  embarrassed  either  for  the  pabulum  of  the 
inflammation,  or  to  account  for  the  products  of  it.'* 

*'  In  the  primitive  strata,  we  behold  the  result  of  the  combus- 
tion. In  them  we  see  the  oxide  collected  on  the  surface  of  the 
calcining  mass,  first  melted  by  the  heat,  then  by  its  increase 
arresting  fiirther  combination,  and  extinguishing  the  fires  which 
generated  it,  and,   in  fine,  becoming  solid  and  crystallized 
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over  the  metallic  ball/'  Mr.  Smithson  then  adds,  that  he  cotosi- 
derSy  as  I  also  do,  the  metaliic  nacleus  which  remains  enclosed 
as  the  source  of  volcanos,  and  considering  the  high  interest 
which  attaches  itself  to  their  ejections,  proceeds  to  the  chemical 
analysis  of  the  saline  substance  which  forms  the  subject  of  his 
paper.   , 

Having  done  justice  to  the  opinion  of  this  learned  and  excd- 
lait  chemist,  I  must  observe  that  the  notion  of  our  planet  having 
ever  been  either  a  comet  or  sun,  is  not  only  an  unnecessary 
postulate,  but  a  most  improbable  conjecture.  Every  observation 
made  on  comets  strengtnens  the  suspicion,  that  so  far  from  being 
burning  bodies,  they  are  masses  of  transparent  fluid  having  very 
little  density ;  and  a  sun»  according  to  the  received  definition, 
being  the  centre  of  a  system,  cannot  be  a  fit  denomination  for 
our  earth. 

This  doctrine  has  also  been  adopted  by  M.  V.Buch.  Whether 
it  suggested  itself  to  his  mind  as  an  original  idea,  I  know  not ; 
but  as  he  does  not  mention  its  concordance  with  the  discovery 
of  Sir  H.  Davy  or  Mr.  Smithson's  hypothesis,  I  presume  it  must. 
That  the  onimon  of  so  celebrated,  experienced,  acute,  and  sen- 
sible a  geologist  as  M.  V.  Buch,  must  have  great  weight  with 
all  who  are  acquainted  with  his  excellent  writings,  needs  no 
pomment.-— (See  his  paper  on  Basaltic  Islands  in  the  Abhdnd- 
fungen  der  Koniglichen  Geselkchaft  der  Wissenschaften  von 
Berlin,  Baud,  iii.) 

The  inferences  which  Mr.  Micherlich  draws  from  his  ingenious 
and  successful  attempts  to  produce  crystallized  minerals  by 
heat,  lead  him  to  a  similar  doctrine.  He  says,  '^  The  artificial 
production  of  minerals  by  fusion  puts  beyond  doubt  the  idea  of 
our  primitive  mountains  having  been  originally  in  a  state  of 
igneous  fusion.  This  state  gives  a  satisfactory  explanation  of 
the  form  of  the  earth,  of  the  increase  of  temperature  at  great 
depths,  of  hot  springs,  and  many  other  phenomena.  At  that 
time,  during  this  high  degree  of  temperature,  the  waters  of  the 
isea  nmst  have  formed  an  elastic  fluid  around  the  globe,  accord- 
ing to  the  experiments  of  M.  Cagnard  de  la  Tour." 

{To  he  continued,) 
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Article  III. 

Meteorological  Table  kept  at  Bushey  Heath  in  1824. 
By  Col.  Beaufoy,  FRS. 

(To  the  Editors  of  the  ^Tina/sq/'PAi/osopAy.)  ' 
GENTLEMEN, 
The    barometer  and  thermometer  were  observed  at  nine 
o'clock  in  the  morning,  at  which  hour  the  temperature  of  the 
external  air  is  nearly  the  same  as  the  mean  temperature;  see 
Columns  3  and  8. 

The  coldest  day  was  Jan.  14,  thermometer  22^;    and  the 
hottest  Sept.  2,  thermometer  82^. 


•• 

Six's. 

fc^  ^ 

MonifaB 

Barom. 

Ther. 

Rain. 
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Least. 
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^ 

g 
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^ 

GO 
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1 
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34-1 
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8 

3 

0 

0 

3 

9 

113  0 
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0*95 

35-0 
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0 

9 

4 

3 

0 

8 
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2-07 
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1 

5 

0 

2 

0 

18 
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0 
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44-3 
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U9 

0 

9 

1 

4 

0 

8 
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0 
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0 

10 

1 

2 

0 

4 
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3 
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1 

II 

1 

5 

0 
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1 
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2 

2 

5 

8 

0 

10 
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1 
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59-6 

0 

7 

1 

3 

1 

11 

V 

0 
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68-8 

2 

5 

1 

5 

0 

18 
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3-107 
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0 

2 

8 

8 

0 
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1-46 
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0 

1 

1 

0 

0 

17 
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0 

Bee... 
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— 
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0 

3 
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1 

0 
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— 

43  7  i  64-8 
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8 

67 
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4 
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5 

Jul^e  24y  the  greatest  de^ee  of  heat  was  53^ 
Dec.  25,  thermometer  64®. 


Article  IV. 

On  the  Matliematical  Principles  of  Chemical  Philosophy. 
By  the  Rev.  J.  B.  Emmett. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

GENtLEMEN,  Great  OutOmm^  N&d.  11,  I S84. 

Ik  several  papers  which  have  been  made  public  through  the 
medium  of  your  journal,  I  have  endeavoured  to  investigate  some 
of  the  principles  of  chemical  science,  which  are  chiefly  of  a 
mechamf^  nature,  and  to  show  the  agreement  of  the  mechanical 
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laws  of  corpuscular  action  with  the  Newtonian  philosophy.  In 
the  present  communication,  more  obscure  phenomena,  in  which 
the  agency  of  electricity,  caloric,  and  attraction,  are  concerned, 
come  under  examination. 

The  relative  magnitudes  of  the  particles  of  matter,  and  the 
ratio  of  their  forces  of  attraction,  must  first  be  determined.  If 
the  centripetal  force  of  a  particle  of  matter  belong  to  its  surface 
only,  which  I  have  supposed  in  the  former  communications,  the 
weight  of  a  particle  of  matter  =  F  x  D«  {D  being  the  diameter 
of  the  particle,  F  its  force  of  attraction}. 

Therefore,  atomic  weight  { W}  «  F  x  D*  ..*..*.«  ^  ..• .  (a) 

AlsoF  =  J (6) 

AndD  r=  V~ (e) 

If  the  centripetal  force  be  competent  to  the  entire  particle,  the 
following  formulae  result : 

Wt=f  P  X  D' (1) 

AlsoP  =  5 (2) 

AndDt=^^ (3) 

Under  a  given  volume,  the  number  of  pairticles  is  as  g^;  the 
surface  of  each  particle  is  as  D* ;  therefore,  the  quantity  of  sur- 
face contained  in  a  solid  of  given  magnitude  is  as  ^ ;  henoe^  upon 
the  first  supposition,  the  weights  of  equal  volumes,  or  specifiq 
gravity  {S}  is  as  g. 

.•.s=^|. id) 

AlsoF  =  S.D (e) 

AndD  =  ^ (J) 

But  upon  the  second  supposition,  F  =  S . . . .  (4) 
Make  (ft)  =  (e), 

Theng  =  S.D...D=.^y... (A) 

Make  (2)  ==  (4),       - 

Andg=S..D  =  ^Y _.(5) 

In  each  case,  therefore,  the  diameter  of  a  particle  of  auolidis 
as  the  cube  root  of  the  atomic  weight,  divided  by  that  of  th'^ 
specific  gravity.  This  is  only  an  approximation  to  the  truth ; 
for  the  particles  have  to  be  supposed  similarly  situated ;  and  w«i 
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do  not  possess  means  of  ascertaining  their  relative  positions ; 
the  corrections  to  be  applied  must  be  furnished  by  a  knowledge 
of  the  laws  of  chemical  action ;  so  that  this  department  of 
science  is  similarly  situated  with  several  parts  of  physical  astro** 
nomy,  in  which  the  anomalies  can  be  asceilained^  and  proper 
corrections  made^  only  by  means  of  formulsB  derived  from  the 
primary  laws. 
Make  (c)  *:(/), 

Theny/J«:f  .%?  =  y/{S*  X  W} (B) 

By  help  of  the  above  formulae,  and  others  which  are  easily 
investigated,  many  properties  of  solids  may  be  ascertained. 

These  are  properties  which  depend  upon  that  force  which 
produces  the  phenomena  of  gravitation ;  and  in  order  to  ascer* 
tain  to  what  extent  this  force  is  concerned  in  producing  chemi- 
cal changes,  or  what  relation  it  bears  to  those  forces  which  are 
conspicuous  in  producing  chemical  actions,  we  must  compare 
the  results  of  experiment  with  the  conclusions  deduced  from  the 
above  formulse. 

The  atomic  diameters  of  the  following  solids  are  calculated 
from  (A). 

Atomic  diameter.  Atomie  weiglit«    According  to 

Gold 5-039  24-838  Berzelius. 

Gold 4-061  *12-9      Brande. 

Silver 6-013  *13-3      Davy. 

Silver 6-341  26-88    Berzelius. 

Copper 4-497  *8-00    Davy. 

Copper 3-666  4-00    WoUaston, 

Iron 4-448  *6-86    Davy. 

Iron 3-630  3-46    Wollaston. 

Lead 6-943  24-9      Davy. 

Lead 4-848  *12-95    Wollaston, 

Tin 4-641  *7-31     Davy. 

Tin 6-848  14-7      Berzelius. 

Zinc 3-979  *4-4      Davy. 

Zinc 4-848  8-0      Berzelius. 

Phosphorus . .  4-217  1-335  Davy. 

Phosphorus . .  4-61  1-74    Wollaston. 

Sulphur 4-641  ..' 2-00    Wollaston. 

Carbon 6-979  0-223  Sp.  gr. 

Carbon 3-634  1*626  Sp.  gr. 

In  this  table,  I  have  calculated  from  several  sets  of  atomie 
numbers  ;  for  different  chemists  of  equal  eminence  assign  to  the 
atoms  of  solids  very  different  weights.  I  have  chosen  the 
extremes,  as  it  would  be  but  tedious^  and  not  at  all  satisfactory^ 
to  give  the  diameters  calculated  from  many  numbers  differing 
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only  in  decimals,  without  the  means  of  knowing  which  are  thd 
true  values. 

All  chemists  agree  in  the  atomic  number  of  carbon,  but  its 
specific  gravity  is  unknown  :  that  of  different  charcoals  is  very 
various ;  I  have,  therefore,  calculated  the  diameter  of  the  atom 
of  carbon  from  the  greatest  and  least  gravity  of  wood  charcoal. 
The  diamond  might  be  substituted,  but  since  it  has  never  been 
proved  to  be  the  pure  carbonaceous  element,  such  substitution 
would  be  premature. 

In  the  toUowing  table,  I  have  calculated  the  forces  of  attrac- 
tion {F}  by  formula  (e) ;  F  =  D  .  S.  1  give  the  numbers  as 
they  result  from  the  multiplication,  8ic.  of  the  different  tables 
now  in  use ;  when  the  same  can  be  extended  to  gaseous  and 
liquid  bodies,  oxygen  or  hydrogen  may  be  made  the  unit  in  all 
tables. 

Atomic  weight 

Gold,  F =97-2527  24-838 

Gold 78-3773  *12-9 

Silver 62-6365  *13-3 

Silver..; 66-5805  26-88 

Copper 39-6736  «8-00 

Copper.  ......  31-2928  ..;...      4-00 

Iron 34-6054  *6-85 

Iron 27-4634  3-45 

Lead 67-4530  24-9 

Lead 55-0248  *12-96 

Tin 33-8793  *7-31 

Tin 42-6904  14-7 

Zinc 27-863  *4-4 

Zinc 33-936  8-00 

Phosphorus .  . .  7-464  1-335 

Phosphorus  ...  8-1697  ......      1-74 

Sulphur. 9-2355  2-00 

Carbon 1-656  0-223  Sp.  gr. 

Carbon., 1-646  l-516Sp.gr. 

On  the  second  supposition ;  i.  e.  that  the  density  remaining 
the  same,  the  weight  of  a  particle  of  matter  is  as  the  cube  of  its 
diametier,  F  will  be  proportional  to  the  specific  gravity  of  each 
solid. 

In  these  tables,  the  numbers  marked  with  an  asterisk  are  from 
the  same  tables  as  those  of  the  gases  and  compounds  in 
Table  4. 

Firom  this  taUe,  the  most  inflammable  sohds  appear  to  have 
the  least  force,  or  the  least  tendency  to  the  earth.  The  order 
(taking  the  numbers  marked  with  the  asterisk,  and  which  seem 
geaenuly  very  consistent),  is  carbon,  phosphorus,  sulphur,  zinc, 
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tin,  iron,  copper,  silver,  lead,  gold,  which  appears  the  precise 
•order  of  inflammability,  except  with  regard  to  lead,  which  should 
precede  silver. 

The  attraction  for  oxygen  follows  the  same  order ;  .carbon 
decomposes  the  phosphoric  and  snilphuric  acids,  and  all  the 
metallic  oxides ;  zinc  precipitates  all  the  metals  below  it-ina 
metallic  state ;  tin  and  iron  precipitate  copper  and  the  metalft 
below  it;  copper  precipitates  silver  and  gold.  Also  the  adher- 
ence of  oxygen  to  the  bases  is  the  same ; -heat  alone  decomposes 
the  oxides  of  gold  and  silver;  but  the  oxygen  is  generally  sepai^ 
rated  with  greater  difficulty,  as  the  metal  is  more  remote  from 
gold  in  the  table. 

Also  those  bodies  which  are  capable  of  combining  chemically  ' 
are  attracted  to  the  opposite  poles  of  the  galvanic  battery;  this 
is  supposed  to  arise  from  an  electric  energy  belonging  to  eveiy 
particle  of  matter,  and  combination  is  explained  upon  the  princi- 
ples of  electrical  attraction  and  repulsion  (whether  such  electrical 
energies  exist  cannot,  perhaps,  be  proved  at  present ;  how-ever, 
the  term,  electric  energy,  may  be  used  with  propriety,  until  orie 
can  be  devised  which  is  free  from  hypothetical  views  ;  at  present 
by  electric  energy,  I  mean  simply  to  denote  the  fact,  that  the 
particles  of  bodies  have  determinate  tendencies  to  the  poles  of 
the  galvanic  series,  which  differ  in  intensity  in  the  bodies  which 
tend  to  the  same  pole).  Oxygen  always  tends  to  the  positive 
pole,  and  appears  to  have  the  highest  negative  energy  of  all 
known  bodies.  If  then  we  refer  the  inflammable  bodiea  to 
oxygen,  the  most  highly  inflammable  will  differ  most  in  their 
electric  energy  from  it ;  i.  e.  the  most  inflammable  bodies  have 
the  highest  positive  energy,  or  are  most  vigorously  attracted  by 
the  negative  pole.  It  appears  from  the  table,  that  those  bodiiss 
which  have  the  smallest  force  of  gravitation  {E}  are  most 
remote  from  oxygen  in  their  electric  state,  or  are  the  most  highly 

Eositive:  the  order  will  be  as  follows,  each  substance  being  more 
ighly  positive  than  those  which  follow  it ;  1.  Carbon  ;  2.  Phos- 
phorus; 3.  Sulphur;  4.  Zinc;  5.  Tin;  6.  Iron;  7.  Copper; 
8.  Silver ;  9.  Lead  ;  10.  Gold.  In  this  list,  the  erroi:s  are  not 
greater  than  might  be  expected;  for  we  cannot  assume  any 
table  of  atomic  numbers  to  be  critically  correct ;  besides,  for 
want  of  better  data,  the  particles  of  all  solids  must  be  supp<5sed 
to  be  similarly^  situated  ;  but  I  have  demonstrated  in  a' former 
paper,  that  the  order  of  arrangement,  whilst  the  particles  remain 
in  contact,  may^produce  a  change  of  one-fourth  of  the  entire 
volume,  therefore  one-fourth  of  the  specific 'gravity ;  however, 
since  all  the  metals  are  fusible,  the  variation- cannot  amount  to 
nearly  this  quantity  in  any  case.  The  results,  ^however;  are 
sufficiently  exact  to  show,  that  the  most  inflammable  or  most 
highly  positive  substances,  have  (he  least  tendency  to  the  earth. 
'  Or  if  the  second  supposition  be  made,  the  saqie  results  nearly ; 
Jiew  Series,  vol.  ix.  -i 

Digitized  by  VjOO^IC 


114  JJ^r.  J,  B,  £mmiU  on  iht  [FjtB- 

for  the  specific  gravity  of  zinc  is  7 ;  tin  7*3 ;  iron  7*78 ;  copper 
8-8;  silver  10*5;  lead  11-3;  gold  19'3.  With  regard  to  carbon, 
phosphorus,  and  saiphur,  perhaps  there  may  be  some  donbl ; 
Aowever,  tbey  appear  to  be  more  highly  positive  Uian  the 
metals ;  for  (Phil.  Trans.  1807)  Sir  H.  Davy  has  proved  that 
when  a  poUshed  metallic  plate  is  separated  from  contact  with 
SQlphur,  the  sulphur  is  positive,  and  the  metal  negative.  Phos* 
phorus  entirely  precipitates  most,  if  not  all  the  metals  from  their 
acid  solutions.  Charcoal  precipitates  many  by  the  assistance 
pf  light.  From  these  circumstances^  these  bodies  appear  to 
possess  a  higher  positive  energy  than  the  metals  have.  Should 
these  data  be  proved  to  be  correct,  the  following  deductions 
may  be  supposed  to  be  rendered  highly  probable : — 

1.  The  most  inflammable  solids  have  the  least  tendency  to 
the  earth,  or  the  least  density. 

2.  Those  solids  which  have  the  greatest  attraction  for  oxygep, 
have  the  least  tendency  to  the  earth,  or  the  least  density. 

3*  The  most  inflammable  solids,  or  those  which  have  the  least 
tendency  to  the  earth,  are  the  most  highly  electro-positive. 

Inflammability  arises  from  the  greatness  of  the  attraction  of  a 
substance  for  oxygen  (supposing  we  latter  the  supporter  of  com- 
bustion), and  this  force  is  proportional  to  the  diflerence  of  their 
electricsJ  energies ;  and  the  latter  bears  an  evident  relation  to 
the  force  of  gravitation.  Some  philosophers  suppose  the  parti- 
cles of  every  body  to  possess  an  invariable  electrical  state,  to 
wfaich  chemical  attraction  is  ascribed ;  all  corpuscular  attraction 
has  been  ascribed  to  it :  if  this  be  the  case,  no  soUd  can  be 
simple ;  for  bodies  equally  electrified  with  the  same  power  seem 
to  repel,  and  certainly  do  not  attract  each  other ;  every  simple 
or  elementary  body  must  be  gaseous ;  the  cohesion  of  solids  and 
adhesion  of  lic[uids,  on  this  hypothesis,  must  be  owing  to  the 
attraction  existing  between  the  difii&rent  intensities  of  dissimilar 
particles ;  therefore  all  solids  and  liquids  must  be  compounds, 
which  certainly  has  not  been  proved  ;  nor  can  it  be  disproved  in 
the  present  state  of  science.  Should  this  hypothesis  be  proved 
correct,  would  it  not  appear  that  electrical  energy  and  attraction 
of  gravitation  are  the  same  power?  That  the  united  energies  of 
the  particles  of  terrestrial  matter  constitute  its  attraction,  and 
that  the  most  highly  positive  bodies  (which  appear  to  have  the 
least  tendency  to  the  earth)  approach  most  nearly  to  its  mean 
energy  ?  Should  this  hypothesis  be  proved  to  be  correct,  from 
the  manifest  «onnexion  between  the  powers,  which  has  beeh 
^nted  out,  these  queries  appear  as  if  thev  would  be  answered 
in  the  affirmative.  In  the  explanation  of  the  phenomena,  how- 
jBver,  there  is  no  absolute  necessity  to  assume  the  existence  of 
^eetric  energies  ;  for  electricity  may  be  regarded  as  a  foreign 
ageot;  we  may  suppose,  and  upon  very  good  gnrounds,  that  it  acts 
ooly  as  a  de^^omposing  power,  and  that  those  bodies  which  h^v^e 
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the  greatest  tendency  to  the  earthy  have  the  greatest  tendency 
to  me  positive  pole  of  the  galvanic  battery^  and  the  eontraryi 
Jn  this  case,  the  attraction  of  gravitation  may  be  the  sole  force 
which  produces  chemical  tittraction,  as  well  as  cohesion^  capiU 
lary  attraction,  adhesion  of  fluids^  &c. ;  and  that  when  the  gal'- 
vanic  power  is  applied  in  e£Pecting  decomposition,  bodies  poa- 
ftessing  the  greatest  force  of  gravity  attach  themselves  to  the 
positive,  and  those  having  the  least  to  the  negative  pole.  Upon 
this  faypotliesis,  electricity  is  not  an  agent  in  producing  attmc- 
iion ;  but,  like  caloric,  its  action  is  regulated  by  the  attraction  of 
gravitation  according  to  some  determmate  law,  acting  primarily 
BB  a  power  opposed  to  attraction.  Although  highly  important^ 
it  is  impossible  to  decide  between  these  hypotheses,  in  the  pre*- 
sent  state  of  chemical  science  :  the  principal  reason  is,  that  we 
are  totally  ignorant  of  that  which  we  denominate  the  electric 
fluid ;  whether  it  is  a  fluid  or  power  sui  generis,  or  a  modification 
-of  others,  is  unknown ;  it  has  the  power  of  attraction,  perhaps  of 
repulsion,  and  when  accumulated,  it  either  produces,  conveys, 
t)T  excites  heat ;  electric  phenomena  may  be  produced  sepaimte 
from  chemical  action,  as  is  the  case  in  a  large  electric  colunm, 
or  galvanic  battery,  charged  with  pure  water ;  but  whenever  h 
produces  chemical  changes,  heat  is  excited,  and  decomposition 
goes  forward  in  the  battery;  yet  electricity  excited  by  the  com^ 
mon  electrical  machine  has  the  power  of  decomposition,  ami 
excites  heat.  These  facts  render  it  very  doubtful  whether  what 
we  denominate  the  electric  fluid  is  the  principal  agent  inproduo- 
ing  chemical  changes ;  however  all  phenomena  may  be  equally 
explained,  and  all  investi^ions  carried  forward  wiUiout  having 
recourse  to  any  hypothetical  views,  by  making  observed  facta 
the  basis  of  future  research,  viz.  that  the  most  inflammable 
solids  have  the  least  tendency  to  the  earth  (F),  and  the  strong* 
est  determination  to  the  negative  pole  of  the  galvanic  series.  > 
In  cases  of  simple  eombustion,  it  has  been  observed  gene- 
rally, that  those  bodies  which  have  the  lighest  atoms,  i.  e.  in 
which  the  ratio  of  the  oxygen  to  the  base  is  the  greatest,  evolve 
the  greatest  quantity  of  neat  during  combustion  ;  tlie  analogy 
may  be  clearly  traced ;  but  if  the  forces  of  attraction  (F)  be 
ioompared,  those  bases,  whose  force  is  the  least,  usually  evolve 
most  heat:  the  following  table  exhibits  some  cases-: — 

Whi;n  hydrogen  is  combined  with  oxygen, 
the  Oxygen  :  Base 

:  Potassium 

:  Sulphur 

:  Carbon 

:  Iron 

:  Gold 
Mercury. 


7-6  :      1-0 

. . . .  F.  base  unknown^ 

7-6  :    37-6 

....     .      0«66? 

7-6  :     15-0 

0-86 

7-5  :      6-7 

0-89? 

7-d  :    62'0 

3-2 

7-6:    970 

....            7-2 

7-6  :  19O0 

7-6           . 

i2 
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This  is  only  an  approximation,  an  analogjr  which  may  here- 
after  lead  to  important  results ;  for  the  quantity  of  heat  evolved 
depends  upon  tne  quantities  of  heat  contained  in  the  bodies, 
and  the  quantity  remaining  in  the  compound,  which  will  gene- 
rally be  greater  when  it  is  a  gas  or  liquid,  than  a  liquid  or  solid. 
The  umon  of  bases  with  chlorine,  iodine,  sulphur,  and  some 
others,  present  analogous  phenomena  of  combustion,  and  the 
same  analogy  may  be  clearly  traced. 

Since  the  atomic  diameters  of  potassium  and  of  carbon  are 
uncertain,  their  force  is  doubtful;  the  former  certainly  is  capa- 
ble of  existing  in  a  state  of  much  greater  density  than  it  pos^ 
Besses  in  its  metallic  state,  as  the  great  density  or  pure  potash 
demonstrates :  the  real  density  of  carbon  is  also  unknown ;  it 
certainly  is  much  greater  than  is  generally  supposed ;  for  when 
the  lightest  charcoal  in  fine  powder,  or  lamp-black,  is  perfectly 
mixed  with  water,  and  boilea  so  as  to  expel  all  the  air  contained 
in  the  interstices,  it  rapidly  sinks  in  the  liquid,  even  if  a  consi-> 
•derable  quantity  of  gum,  or  saline  matter,  be  contained ;  yet 
chemists  state  its  gravity  to  be  about  0*223.  Besides,  the 
method  by  which  the  specific  gravity  of  porous  solids  is  usually 
found  introduces  very  great  errors ;  for  by  reason  of  capillary 
action,  the  mercury  employed  will  never  enter  the  pores  and 
interstices  of  porous  solids ;  besides  the  capillary  interstices  of 
4dl  light  porous  solids  are  filled  with  air  in  a  considerable  state 
of  condensation,  which  keeps  the  mercury  at  a  considerable 
distance  from  contact  with  the  solid ;  even  water  does  not  readily 
enter.  When  the  specific  gravity  of  a  light  porous  solid  has  to 
be  taken,  it  should  be  immersed  in  water,  or  any  suitable  liquid 
except  mercury,  and  either  boiled  or  exposed  to  a  vacuum  for 
some  time,  by  which  means  it  will  be  freed  from  air  :  the  error 
introduced  by  allowing  the  air  to  remain,  makes  the  gravity  of 
a  charcoal,  in  reality  heavier  than  water,  only  -223. 

In  all  analytical  researches,  chemical  tables  should  be  com- 
puted for  weights  and  magnitudes  proportional  to  those  of  the 
particles  of  bodies ;  for  in  combination  and  decomposition,  the 
quantities  are  proportional  to  the  atomic  weights ;  an  ultimate 
atom  possesses  all  the  properties  which  belong  to  a  body,  and 
the  capacity  for  heat  is  as  the  capacity  of  one  particle  multiplied 
into  the  number  of  particles ;  therefore  the  capacity  of  an  atom 
of  any  body  is  the  real  representative  of  the  capacity  of  that 
substance;  the  expansion  or  a  body  being  caused  by  the  separa* 
tion  of  its  particles,  the  separation  which  takes  place  between 
two  adjacent  particles  is  the  true  i-atio  of  the  expansion.  The 
same  may  be  extended  to  all  other  tables.  In  the  following 
table  I  have  computed  the  atomic  capacities  of  a  number  of 
substances.  The  atomic  capacity  =  capacity  of  a  given  weight 
X  atomic  weight.  The  former  numbers  are  taken  from  Dalton's 
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System  of  Chemical  Philosophy;   the  atomic  weights   from 
Brande's  Manual;  the  weight  of  oxygen  is  1. 

Atonic  cupadty.  AtoBBk  ii«|glit. 

Hydrogen .  .  * 2'86 

Oxygen 4*75 

Carbonic  acid 0*414 

Azote 1-87 

Aqueous  vapour 1'75 

Water M3 

Ice 108 

Lime •• .  •  1*06 

Carbonate  of  lime  ....  1'7 

Hydrate  of  lime M6 

Litharge 0-764 

Redlead 0-849 

Carbonate  of  lead. .  • .  •  1*112 
Vitrified  oxide  of  lead.  0*68 

Oxide  of  tin 0-822 

Oxide  of  zinc 0-74 

Brown  oxide  of  copper.  2*27 
Oxide  of  antimony  • ,  • .  1*817 

Red  oxide  of  iron 1-66 

Gold 1-2416  34-83 

Gold 

Silver.  • ,  • . « 

SUver 

Mercury • .  1*00 

Copper 

Copper 4 . . . . 

Iron 

Iron 

Lead 

.    Lead 0-618     n2i96 

Tin. 0-6117   •7-31 

Tin 1*019     14*7 

Zinc 0*44 •4*4 

Zinc • .  0*8 80 

Sulphur 0*38 20 

Carbon 0*197 

Nickel.  0*37 

Antimony .  • . . « 0-36 

Bismuth 0*35 

In  this  table,  the  asterisk  denotes  the  atomic  number  which  is 
contained  in  the  table  whence  the  atoms  of  the  other  substances 
are  derived. 

The  table  represents  the  ratios  of  the  real  capacities  of  bodies 
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0-646     ..., 

•U-Q 

1-064     . . . 

•13-3 

2-16      ... 

26-88 

1-00      ..., 

»  .  •  .  •           — 

0-88       ... 

•8-00 

0-44       ... 

400 

0-89       ... 

♦6-86 

0-448     ..., 

3-46 

0-996     ... 

24-9 
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fpr  heat;  and  if  we  knew  the  ratios  of  the  abaolate  c^uantity  of 
heat  contained  in  bodies,  we  should  be  able  to  estimate  the 
real  quantity  evolved  during  combustion  and  chemical  changes ; 
however  .as  the  heat  evolved,  or  absoAed  depends  primarily  upon 
capacity,  the  table  furnishes  approximations  which,  probably  do 
not  differ  faiuch  from  the  truth,  and  leads  to  several  important 
conclusions.    An  example  or  two  will  show  its  application. 

Atomic  capacity  of  carbon =  0-197 

+  capacity  of  two  atoms  of  oxygen.  . .  =  9*500 

9-697 

—  atomic  capacity,  carbonic  acid 0*414 

/.  caloric  evolved  by  the  combustion  of  one 
atom  of  carbon , =  9'283 

Atomic  capacity  of  hvdrogen  ........   =  2*85 

•f  atomic  capacity  of  oxygen =  4-76 

7-60 

—  atomic  capacity  of  aqueous  vapour. .  =1  1'76 

/.  caloric  evolved  by  the  combustion  of  one 
atom  of  hydrogen =  5-85 

Atomic  capacity,  of  carbonic  acid =  0-414 

-f  atomic  capacity  of  lime s  1*06 

\  1-474 

^  atomic  capacity  of  carbonate  of  lime  s=  1-700 

-  0-226 
or  0*226  of  caloric  are  absorbed. 

From  the  table,  the  most  inflammable  bodies  appear  to  have 
the  smallest  capacities,  and  may  therefore  be  supposed  to  con- 
tain the  smallest  quantity  of  caloric :  thus  oxygen  has  the 
greatest  capacity :  the  capacity  of  hydrogen  is  lar^e,  when  com- 
pared with  that  of  the  metals ;  since,  however,  it  is  highly  elas- 
tic, its  capacity  must  be  much  greater  than  it  would  be  if 
hydrogen  were  reduced  to  the  solid  state.  Gold,  silver,  and 
mercury,  have  a  larger  capacity  than  copper;  copper  than  iron, 
tin,  or  zinc ;  these  larger  than  that  of  sulphur  or  carbon.  Hence 
those  bodies  which  possess  the  highest  electro-negative  energy, 
or  are  attracted  most  powerfully  by  the  positive  pole,  or  which 
have  the  greatest  tendency  to  the  earth,  have  the  greatesif 
attraction  tor  caloric.  These  facts  may  be  applied  in  investiga-r 
tion  without  reference  to  any  hypothetical  views.  In  compounds 
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containiag  oxygen*  the  atomic  capacity  is  usually  greater  than 
that  of  th^  bMe ;  for  instance,  the  oxides  of  tin,  bad,  copper, 
&c.  have  a  greater  capacity  than  the  metals  themselves  pos- 
sess ;  the  increase  is  not  in  proportion  to  the  quantity  of  oxygen; 
the  reason  is,  that  oxygen  does  not  exist  in  the  same  state  of 
density  in  all  solid  oxides. 


If  m  =  weight  of  base     1  •  • 

n  =  weight  of  oxygen) '"»"'"P°"°'^' 


a  3=  sp.  gr.  base. 

b  =  sp.  gr.  oxygen  as  it  exists  in  the  compound. 

c   ss  sp^gr.  compound. 

*  =  (m^n)!a!lm.c  =  «?•  8^'  ^'  ^'^^  ^*yg*^  required. 

Calculating  according  to  this  formula,  the  sp.gr.  of  oxygen  in 
glass  of  antimony  is  2*21 ;  in  phosphoric  acid  5*1?;  in  oxide  of 
arsenic  1*4;  in  red  lead  3*2;  m  black  oxide  of  manganese  3*1  or 
2*7 ;  in  red  copper  ore  1*47 ;  in  iron  mica  1*36.  Now  the  most 
highly  electro-negative  bodies,  or  those  solids  which  have  the 
greatest  tendency  to  the  earthy  have  the  greatest  attraction  for 
caloric,  and  the  least  for  oxygen  :  therefore  their  capacities  for 
heat  Are  the  greatest,  and  the  oxyeen  is  retained  with  the  least 
force;  therefore  in  the  most  highly  electro-negative  combusti- 
bles, the  oxygen  retains  more  caloric  than  in  the  electro-posi- 
tive, is  most  easily  disengaged,  and  their  oxides  act  powerfully 
as  supporters  of  combustion.  Thus  the  oxides  of  gold,  silver, 
mercury,  peroxides  of  lead  and  manganese,  easily  inflame  phos* 
phorus,  oxygenate  sulphur,  and  produce  other  effects  which 
prove  that  the  oxygen  retains  very  much  caloric,  and  it  is  M 
easily  disengaged,  that  the  three  first  are  reduced  by  heat  alone, 
and  the  other  two,  by  the  same  treatment,  part  with  one  atom  of 
oxygen  ;  while  the  oxides  of  iron,  tin,  zinc,  and  particularly  of 
potassium,  calcium,  hydrogen,  and  other  highly  electro-positive 
inflammables,  produce  no  leuch  effects,  and  are  reduced  with 
difficulty,  requiring  the  assistance  of  other  inflammables  in  addi- 
tion to  heat.  When  we  are  possessed  of  accurate  tables  of  the 
electrical  powers  of  all  the  bodies  which  are  supposed  to  be 
simple,  and  of  the  primary  compounds  of  the  capacities  for  heat,, 
more  accurate  than  any  at  present  existing,  and  of  the  true 
specific  gravities,  we  may  expect  to  arrive  at  conclusions  highly 
important  to  science,  and  which  will  establish  chemicad  philo- 
sophy upon  a  mathematical  basis  :  at  present  we  cannot  ex-pect 
more  than  the  developement  of  some  of  the  primary  laws  of 
action. 

The  atomic  expansions  of  solids  are  in  the  OKfer  of  their  fusi- 
bilities; they  are  exhibited  in  the  following  table:  the  atomte 
expansion  as  expansion  of  equal  lengths  x  atomic  diameter^ 
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f  Atomic  4 

Iron • 0-6634 

Gold 0-6686 

Copper 0-7644 

Silver 10427 

Tin 1-1600 

Zinc 1-234 

Lead. i-389 

Inthifi  table,  the  atomic  diameters  are  those  marked  with  the 
asterisk  in  Table  1.  The  order  corresponds  with  that  of  their 
fusibilities  as  nearly  as  can  be  expected  ;  for  finding  the  expan- 
sion of  the  metals  is  ah  operation  of  the  greatest  delicacy,  and 
one  in  which  a  small  error  may  be  committed  by  the  most  skilful 

Experimenter;  besides,  the  atomic  diametler  =:    *  /  **"°^    ^ 

and  in  the  calculations^  until  all  the  primary  law»  are  fully  deve--: 
loped,  we  have  to  suppose  the  particles  of  all  solids  to  be  simi* 
larly  situated,  which  eeFtainly  is  not  the  case,  and  in  solids,  the; 
error  may  amount  to  one-fourth  the  gravity ;  but  since  the  metals 
ar^  all  fusible,  and  with  the  exception  of  few  at  a  moderate  tem- 
perature, compared  with  the  total  scale  of  heat  which  can  be 
produced^  the  error  will  not  be  so  great  If  the  table  be  extended 
to  silex  and  other  highly  infusible  substaoces,  the  general  la,w  is 
very  apparent. 

.  Upon,  the  same  principles  many  other  properties  of  bodies 
may  be  investigated  and  phenomena  explained ;  for  example,  it 
a*  heated  body  be  coated  with  different  substances,  the  layer 
\mng  so  thin  as  to  produce  no  sensible  effect  by  its  conductmg 
pQw^r,  the  radiating  power  will  be  inversely  as  F ;  for  tlie  caloric 
istr^tained  by  the  force  of  the  surface  only,  and  this  power  has 
been  shown  to  be  greatest  in  the  most  highly  electro-negative 
bodies^  or  those  which  have  the  ^eatest  tendency  to  the  earth ; 
and  to  this  power  that  of  radiation  is  inversely  proportional : 
this  accords  very  well  with  experiment;  a  heated  clean  metallic 
surface  has  a  radiating  power  of  12;  covered  with  a  thin  coat 
of  glue,  a  bighly  positive  body,  it  is  80 ;  coated  with  lamp- 
black 100.  Tne  reflecting  powers  of  polished  metals  appear  to 
depend  upon  the  density  or  the  caloric  contained  in  them,  i.  e. 
to'  the  capacity  (or  rather  the  specific  heat,  if  it  were  known)  of 
equal  volumes.  The  capacities  of  equal  volumes  are,  iron  1-00, 
brass-  '97,  silver  -84,  tin  -61,  lead  *46,  which  numbers  do  not 
greatly  differ  from  their  powers  of  reflecting  heat. 

The  conducting  powers  of  solids  for  heat  depend  primarily 
upon  the  attraction  and.  the  capacity  for  heat ;  thii  power  is 
iiearly  as  the  force  F  x  capacity  of  equal  volumes,  if  equal 
lengtlis  be  used ;    by  computation  the  powers  are,  gold  76/ 
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silver  43,  copper  38,  iron  34,  lead  24,  'idnc  23,  tin  17,  carbon 
about  -39 ;  but  in  order  to  compute  correctly  the  conducting 
power  of  bodies,  their  radiatitig  power  must  be  experimentally 
ascertained;,  because  it  enters  into  the  calculation..  The  law 
according  to  which. caloric  is  conducted  is  easily  determined  ; 
it  is  this : — If  a  solid  rod  be  heated  at  one  end,  and  distances 
be  taken  in  arithmetical  pro^s^ion,  the  excess  of  temperature 
above  that  of  the  surrounding  medium  will  decrease  at  those 
distances  in  geometrical  progression. 

r  The  results  of  these  investigations  I  consider  as  approxima- 
tions whereby  the  general  laws  of  chemical  action  are  developed  \ 
and  until  these  shaU  be  correctly  known,  the  corrections  which 
the  numbers  require  cannot  be  made.  By  electric  energy,  I 
mean  no  more  than  the  fact,  that  bodies  have  definite  tendencies 
to  the  poles  of  the  galvanic  series*  If  the  particles  of  all  bodies 
4posses8  definite  electrical  states,  the  relation  of  the  force  of 
gravitation  to  electrical  energy  is  clear;  but  this  would  give 
rise  to  results  which  are  inconsistent  with  the  known  principles 
of  philosophy ;  for  it  would  follow  that  no  solid  can  be  simple, 
which  may  be  the  case;  but  since  such  hypothesis  is  totally 
tmsupported  by  any  evidence  whatever,  it  cannot  be  admitted  : 
also  two  masses  of  the  same  matter  would  be  incapable  of 
attracting  each  other,  the  contrary  of  which  is  fully  proved  by 
the  experiments  of  Mr.  davendish,  and  more  decisive  evidence 
.cannot  be  desired :  besides^  if  two  bodies,  A  and  B,  both  posi- 
tive, attract  a  negative  body,  C,  the  force  of  A  being  greater 
than  that  of .  B ;  A  and  B  will  also  attract  each  other,  and  the 
(orce  will  be  proportional  to  the  difference  of  their  electric  state ; 
whereasin  all  cases  the  force  is  proportional  to  the  ouantities  of 
matter :  diese  phenomena  militate  against  the  hypotnesis  of  the 
existence  of  electric  energies.  But  if  we  suppose  such  a  rek-» 
tion  to  exist  between  gravitation  and  electncity,  that  those 
bodies  which,  have  the  greatest  tendency  to  the  eajrth  are  most 
powerfully  attracted  by  the  positive  pole,  all  the  phenomena 
admit  of  perfectly  easy  solution,  and  by  electric  energy  nothing 
more  will  be  meant  than  the  relative  tendencies  of  bodies  to  the 
poles  of  the  battery,  which  is  the  sense  in  which  1  have  used  the 
term ;  and  upon  this  hypothesis,  chemical  attraction,  as  well  aa^ 
cohesion,  capillary  attraction,  adhesion,  ttnd  gravitation,  wiU 
depend  upon,  and  be  determined  by  the  quanti^  of  matter,  to 
which  there  is  evidence,  that  the  phenomena  of  electric  action . 
may  be  reduced.  I  remain^  Gentlemen,  yours,  8cc. 

J,  a.  Emmett. 
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Article  V. 

An  Account  of  some  Tumuli  near  the  Falls  of  Niagara, 
By  Major  A.  F.  Macintosh. 

(To  the  Editors  of  the  Annals  of  Philosophy,) 
GENTLEMEN, 

About  three  miles  from  the  falls  of  Niagara,  near  the  house 
of  Sir  P.  Maitland,  there  is  a  ridge  of  rising  ground,  which 
eommands  an  extensive  view  of  Lake  Ontario  and  the  surround- 
ing country,  which  is  for  the  most  part  in  this  vicinity  covered 
with  wood. 

On  the  most  elevated  part  of  this  ridge,  which  is  now  called 
Mount  Dorchester,  about  two  yeoxs  ago,  a  large  oak  tree, 
measuring  at  the  base  five  feet  in  circumference,  was  blown 
down,  and  an  opening  made  in  the  soil  by  the  roots  of  the  tree 
being  torn  from  the  earth,  which  exposed  to  view  a  quantity  of 
human  bones.  The  person  who  discovered  that  the  accident 
had  happened  caused  an  excavation  of  about  ten  feet  in  diameter 
to  be  made,  and  found  a  deep  stratum  of  human  bones  regularly 
disposed,  and  forming  a  vast  number  of  perfect  skeletons.  The 
wnst  bones  of  muiy  of  the  skeletons  had  a  species  of  armlets 
upon  them ;  the  head  of  a  tomahawk,  several  Indian  pipes, 
beads,  and  other  ornaments,  were  also  found  interred  amongst 
the  skeletons ;  and  the  conjecture  suggested  by  the  discovery 
is,  that  the  remains  in  question  are  those  of  some  of  the  abon- 
ginal  iohabitants  of  the  country  who  had  fallen  in  some  sangui- 
nary confiict  on  this  spot,  and  found  their  graves  upon  the  field 
of  battle. 

The  most  interesting  part  of  the  discovery,  however,  consists 
in  the  circumstance  of  many  larse  conch  snells,  some  of  them 
bored  so  as  to  be  used  as  a  m&  kind  of  musical  instrument, 
having  been  found  disposed  under  the  heads  of  several  of  the 
skeletons.  Several  fragments  of  the  shells  were  also  found 
near  the  upper  parts  of  the  bodies,  and  seem  to  have  been  worn 
upon  the  shoulders  and  arms,  either  as  armour,  or  for  the  pur* 
pose  of  ornament,  as  they  are  perforated  with  holes,  which 
probably  were  intended  to  put  fastenings  into  to  secure  them 
upon  the  person.  I  was  assured  that  these  shells  were  of 
a  species  which  is  only  found  on  the  western  coast  of  America, 
and  on  the  shores  of  the  neighbouring  islands  within  the  tropics. 
On  seeing  the  shells,  I* immediately  recollected  that  in  the 
Museum  at  New  York,  there  is  a  dress  which  belonged  to  the 
son  of  the  King  of  Owhehee,  which  was  brought  to  Europe 
originally  by  one  of  Capt.  Cook's  vessels,  and  that  upon  the 
same  di^ess  there  is  a  conch  shell  of  the  same  species  of  the 
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Niagara  ones^  which  form^  a  very  cdaspicuous  ornament.  Does 
not  an  investigation  of  this  subject  promise  to  throw  some  light 
on  the  history  of  the  original  population  of  the  American  conti- 
npntM,  and  the  islands  of  the  Pacific? 

The  spot  where  these  remains  were  found  bears  every  appear- 
ance of  having  been  an  Indian  encampment.  The  ground  on 
the  side  of  the  Lake^  which  is  distant  about  seven  miles,  seems 
to  have  been  rendered  steep  by  artificial  means ;  and  Mr.  Ror* 
bach,  who  first  discovered  the  bones,  says,  that  when  the  ground 
is^  freed  from  the  leaves  of  trees,  which  are  every  where  strewed 
over  it  in  great  thickness,  that  holes  resembling  the  marks  of 
pickets  may  be  seen  surrounding  a  space  of  several  acres.  We 
should  hence  infer,  that  those  wamors  who  fought  with  the 
tomahawk,  and  who  used  shells  as  musical  instruments,  and  as 
defensive  armour,  were  not  ignorant  of  the  art  of  war,  so  far  as 
the  coastruetion  of  an  extensive  encampment  defended  by 
works  possessing  some  pretensions  to  regular  fortification, 
goes. 

Where  the  first  excavation  was  made,  there  can  be  little 
doabt  that  a  tumulus  had  originally  been  constructed  over  the 
bones,  as  within  a  short  distance  of  the  first  opening,  four  heaps 
resembling  tumuU  have  been  opened,  and  found  to  contain  bones 
and  ornaments  of  the  kind  which  I  have  described. 

The  people  in  the  neighbourhood  have  carried  away  many  of 
the  skmis,  particularly  Uie  entire  ones.  I,  however,  succeeded, 
with  the  assistance  of  Mr.  Rorbach,  in  collecting  some  of  the 
most  perfect  of  the  remains,  and  took  measures  to  insure  their 
readimg  Europe  in  safety,  intending  them  for  a  scientific  firiend, 
from  whose  knowledge  on  such  subjects,  it  may  be  hoped,  that 
interestins  results  are  to  be  looked  for,  should  he  be 
afforded  me  opportunity  of  examining  these  reUcs  of  an  ancient 
and  obscure  period. 

From  the  side  of  the  hill  rises  a  fountain  of  the  most  transpar- 
ent water,  in  quantities  sufficient  to  turn  the  wheel  of  a  mill 
which  is  situated  at  a  short  distance  ;  this  is  the  inva- 
riable attendant  of  such  tumuli,  whether  they  occur  in  Britain, 
Scandinavia,  or  in  Asia ;  and  I  could  not  help  regretting  that 
the  tumuli  of  Niagara  had  not  been  inspected  by  some  of  those 
literarv  characters  who  have  exhibited  so  much  learning,  aiid 
brongnt  to  light  so  much  interesting  and  curious  knowledge  in 
their  treatises  upon  the  barrows  and  tumuli  of  Europe,  Asia,  and 
Africa,  as  undoubtedly  those  at  Niagara,  when  taken  together, 
with  the  remains  of  a  similar  character,  which  Baron  Humboldt 
describes  as  existing  in  Mexico,  might  be  the  means  of  throwing 
light  upon  a  period  of  the  history  of  the  world,  where  records 
entirely  fail  us,  and  which  seems  buried  in  the  darkness  of  the 
most  remote  antiquity. 
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List  of  the  Articles  sent  to  England  by  Major  Macintosh. 

A  skull,  and  three  thigh  bouea. 

A  brass  kettle.  ^ 

A  sheet  of  metal. 

Several  strings  of  coloured  glass  beads. 
,  Some  strings  oi  beads,  apparently  made  of  sherlls  and  bones. 
.   The  head  of  a  pipe. 

A  conch  shell  entire. 

Several  pieces  of  the  same  kind  of;  shell  shaped  into  orna- 
ments. 


Article  VI. 

On  Fluoric  Acid,  and  its  most  remarkable  Combinations^ 
^  By  Jac.  Berzelius. 

{Continued  from  vol.  viiL  p.  457.) 

Silicated  Fluate  of  Potash. — ^When  this  salt  is  precipitated 
from  a  weak  acid,  the  liquid  does  not  immediately  become 
turbid,  but  the  salt  which  exists  diffused  through  it  in  very 
minute  particles,  communicates  to  it  the  property  of  reflecting 
the  prismatic  colours:  by  degrees  these  suDsiae  and  form  a 
transparent  layer«  which  still  exhibits  a  similar  play  of  colours. 
While  moist,  this  salt  presents  the  appearance  of  a  gelatinous 
mass,  but  is  converted  into  a  fine,  son,  white  powder  by  desic^ 
cation.  It  is  very  difficultly  soluble  in  water,  but  not  so  muck 
80  that  it  can  in  every  case  be  employed  advantageously  in 
making  a  quantitative  determination  of  potash.  It  is  rather 
more  soluble  in  boiling  than  in  cold  water,  and  if  a  saturated 
solution  be  evaporated,  the  salt  may  be  obtained  in  small  crys- 
tal^,  which  are  sometimes  rhombs,  and  sometimes  regular  six* 
sided  prisms.  The  crystals  are  anhydrous.  In  a  low  red  heat 
it  melts,  and  if  the  temperature  be  augmented,  it  boils  and  gives 
off  fluate  of  siUca,  but  a  ver]^  high  temperature  is  necessary  to 
produce  complete  decomposition.  In  the  open  air,  fluate  of 
silica  is  disengaged  before  the  salt  begins  to  undergo  fusion. 
If  the  ignition  be  performed  in  an  open  platinum  crucu>le|  partir 
cularl^  if  the  heat  of  a  spirit  lamp  be  employed,  a  portion  of  the 
fluate  is  decomposed  at  the  instant  of  its  disengagement  by  the 
circumambient  vapour  of  water,  and  the  neutral  fluate  which 
remains  at  the  conclusion  of  the  decomposition  is  found  to  be 
mixed  with  silica.  Hence,  when  I  wished  to  ascertain  the 
weight  of  the  residual  salt,  I  always  placed  the  platinum  crucible 
containing  the  silicated  fluate  within  two  others,  and  heated  it 
in  a  charcoal  fire :  in  these  experiments,  the  interior  of  the  first 
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or  outermost  crucible^^  and  even  of  the  second,  was  uniformly 
coated  thickly  with  siUca^ 

This  salt  is  not  altered  by  a  solution  of  potash  or  of  carbonate 
of  potash  in  the  ordinary  temperatures,  but  if  the  mixture  be 
boiled,  carbonic  acid  gas  is  disengaged,  and  the  whole  of  the 
salt  passes  into  solution.  In  a  boiling  temperature,  the  liquid 
may  be  concentrated  without  any  deposition  ensuing.  These 
effects,  however,  are  not  the  result  of  mere  solution;  for  the 
salt  is  decomposed,  and  the  silica  gelatinizes  in  proportion  as 
the  liquid  cools.  Gay*Lussac  and  Thenard  have  stated,  that 'a 
subsalt  consisting  of  silica^  potash,  and  fluoric  acid,  may  be 
formed  by  treating  the  ordinary  siUcated  fluate  with  caustic 
potash  ;  but  the  precipitate  obtained  in  this  manner  is  nothing 
else  than  a  mixture  of  silica  with  the  undecomposed  salt. 

SiUcated  Fltuite  of  Soda.'^lihiB  salt,  whose  existence  has  been 
denied  by  6ay*Lussac  and  Thenard,  is  almost  identical,  both  in 
its  general  appearance  and  in  its  chemical  characters,  with  the 
silicated  fluate  of  potash.  It  is,  however,  heavier,  and  ftmns 
larger  granules,  on  which  account  it  subsides  more  rapidly  in 
the  liquid  from  which  it  is  precipitated ;  and  I  have  never 
observed  it,  when  in  this  state,  reflecting  the  prismatic  colours. 
It  has  a  gelatinous  appearance  while  moist,  but  is  converteddnto 
a  fine  mealy  powder  by  desiccation.  It  is  much  more  soluble 
in  water  than  the  salt  of  potash  :  it  is  also  more  soluble  in  boil* 
ing  than  in  cold  water,  and  its  solubility  is  not  increased  by  the 
presence  of  an  excess  of  acid.  When  a  saturated  solution  of 
the  salt  is  evaporated  in  a  moderate  heat,  it  shoots  in  small 
shining  crystals,  which  appear  to  be  regular  six*sided  prisms, 
with  transversely  truncated  extremities.  The  crystals  contain 
no  chemically  combined  water.  This  salt  is  acted  upon  by  heat 
in  a  similar  manner  with  the  preceding,  only  it  retains- its  excess 
of  acid  with  much  less  obstinacy.  The  introduction  of- some 
bits  of  carbonate  of  ammonia  into  the  crucible  facilitates  the 
dissipation  of  the  last  portions  of  this  excess,  but  in  this^case 
the  neutral  salt  which  remains  is  always  mixed  with  siUca. 

Silicatedjiuate  oflithia  is  almost  insoluble  in  water.  Its  solu- 
bility is  augmented  by  an  excess  of  acid,  and  it  may  be  obtained 
by  this  means  in  small  transparent  crystals,  which  are  :Ocea* 
sionally  six-sided  prisms,  but  which  have  evidently  a  rhomboid 
for  their  basis.  When  heated,  it  melts,  and  obstinately  retains 
its  fluate  of  silica. 

Silicated  Fluate  of  Ammonia. — ^This  salt  may  be  formed  in  the 
humid  way  by  saturating  the  Uquid  acid  vvith  ammonia,  but  the 
operation. is  attended  with  difficulty,  because  the  alkali,  even 
when  very  dilute,  has  the  property  of  decomposing  the  fluate  of 
silica.  In  the  dry  way  it  may  be  easily  prepared  by  distiUing  a 
mixture  of  the  sibcated  fluate  of  potash  or  soda  with  sal  ammo- 
niac.    Thus  obtained,  it  constitutes  an  uncrystalline  mass,  but 
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if  it  be  dissolved  in  water,  and  the  fiolution  comsutted  to  )spotita«> 
neous  evaporation,  it  shoots  in  large  transparent  crystals.  The 
primary  form  of  its  crystal  is  the  rhomboid,  and,  like  the  preced- 
mg  salts,  it  has  a  strong  tendency  to  assume  the  form  of  a  short 
six-sided  prism.  This  salt  is  very  soluble  in  tvater.  Ignited,  it 
decrepitates  slightly,  and  sublimes  unaltered;  and  a  glass  retort 
may  be  employed  for  this  experiment  without  undergoing  covrot- 
sion.  Ammonia  tlecomposes  the  aqueous  solution  of  this  salt, 
but  if  the  filtered  Uquid  (which  still  retains  some  silica  in  solu:- 
ticm)  be  evaporated,  a  certain  quantity  of  the  alkali  is  volatilized) 
and  a  portion  of  the  double  salt  is  regenerated,  in  consequence 
of  the  silica  being  redissolved  by  the  disengaged  acid. 

Qay-Lussac  and  J.  Davy  have  shown  that  the  gaseous  fluate 
of  sihca  and  ammoniacal  gas  occasion  mutual  condensation, 
when  mixed  in  the  proportion  of  two  volumes  of  the  former  to 
one  volume  of  the  latter.  The  product  is  a  white  pulverulent 
salt,  which  may  be  sublimed  unaltered,  so  long  as  it  is  kept  free 
from  moisture.  When  put  into  water,  it  is  decomposed,  and 
Ihe  silica  evaporates  in  a  gelatinous  slate,  according  to  J.  Davy; 
— a  proof  that  it  had  been  chemically  comtMued  with  the  othet 
ingredients  of  the  salt  This  compound  appears,  therefore,  to 
consist  of  an  atom  of  anhydrous  fluate  of  ammonia  and  as  atom 
of  anhydrous  silicate  of  ammonia ;  and  it  probably  belongs  16 
libe  class  of  salts  styled  fluosilicates. 

Silicatedfluate  of  batytes  is  best  obtained  by  mixing  a  solution 
of  muriate  of  barytes  with  the  liquid  acid :  after  a  few  moments 
it  predpitates  in  minute  crystals,  and  the  liquid  contains  disen* 
gaged  muriatic  acid.  It  is  so  little  soluble  in  water  that  nearly 
the  whole  of  the  barytes  may  be  in  this  manner  precipitated,  and 
its  solution  is  not  sensibly  promoted  by  the  excess  of  muriatic 
acid.  Its  crystals  are  prisms,  with  very  long  acuminations.  It 
contains  no  water  of  crystallization.  When  heated,  it  is  easily 
decomposed,  and  there  remains  neutral  fluate  of  barytes. 

Silicated  Jfluate  of  lime  may  even  be  obtained  by  digesting  a 
mixture  of  pulverised  fluor  spar  and  silica  in  muriatic  acid;  but 
the  most  certain  method  of  preparing  it  is  to  add  carbonate  of 
lime  to  the  liquid  acid  so  long  as  it  continues  to  dissolve.  This 
sah  is  insoluble  in  water,  unless  when  assisted  by  an  excess  of 
acid,  and  it  crystallizes  as  this  excess  evaporates.  The  crystals, 
which  are  weU  characterized,  appear  to  be  four-sided  prisms 
with  obliquely  truncated  terminations.  When  digested  in  water, 
this  salt  is  partially  decomposed  ;  fluate  of  lime  and  silica  being 
precipitated,  while  the  liquid  silicated  fluoric  acid  which  is  in 
this  manner  disengaged,  retains  the  remainder  of  the  double  salt 
in  solution. 

Silicatedfluate  qfstrontian  is  easily  soluble  in  water,  contain- 
ing an  excess  of  acid,  and  may  be  obtained  in  lar^e  crystals  by 
evaporation    These  crystals  are  short  four-sided  slightly  oblique 
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prismsi  and  have  a  two-sided  acumination  which  rests  upon  the 
opposite  acute  angles  of  the  prism.  They  contain  water  of 
crystaUizationi  and  become  enamel  white  and  opaque  when 
heated.  Water  decomposes  this  salt,  but  to  a  mucn  less  extent 
than  the  preceding.  The  di&rence  between  the  properties  of 
the  salts  of  bar^tes  and  strontian  furnishes  an  easy  and  exact 
process,  both  for  distin^ishing  these  two  earths  from  one 
another,  and  for  separating  them  when  in  a  state  of  mixture. 
For  this  purpose,  a  solution  of  the  earths  in  muriatic  or  acetic 
acid  is  to  be  mixed  with  liquid  silicated  fluoric  acid,  and  the 
amount  of  the  barytes  is  to  be  determined  from  the  weight  of  the 
precipitated  double  salt.  A  very  small  quantity  of  sulphuric 
acid  precipitates  the  barytes  wbica  remains  in  solution  without 
aettB^  upon  the  strmitian,  and  by  entporating  the  filtered  Kqmd 
t»  dryness,  and  decomposing  the  residue  by  sulphuric  acid,  the 
latter  earth  may  be  obtained  in  the  state  of  sulphate. 

Silicated  Fluate  of  Magnesia. — A  transparent,  yellowish, 
gummy  looking  mass,  easily  soluble  in  water. 

Silicated  Fluate  of  Ahamna. — ^A  clear  colourless  jeDy,  wfaidi> 
when  dried,  splits  into  fragments,  and  appears  yellowish^  but 
still  retains  its  transparency.  It  dissolves  slowly  but  completely 
in  water. 

...  Silicated  fluate  of  glucina  is  readily  soluble  in  water,  and  is 
converted  hy  evaporation  into  a  colourless  s^rup,  which  finally 
becomes  white  and  opaque.  Its  taste  is  astringent,  without  any 
admixture  of  sweetness. 

SiUcated fluate  ofyttria  is  insoluble  in  water,  but  dissolves  in 
«n  excess  of  acid. 

Silicated  fluate  of  zirccnia  dissolves  very  easily  in  water,  and 
may  be  obtained  by  evaporation  in  white  crystals,  which  have 
the  lustre  of  mother-of-pearl.  The  solution  becomes  opaque 
when  boiled,  but  the  greater  part  of  the  salt  continues  dissolved. 

Silicated  flwite  of  oxide  of  zinc  is  obtained  by  dissolving  zinc 
in  the  liquid  aci<f.  It  is.  extremely  soluble  in  water,  and  is 
deposited  from  a  concentrated  solution  in  crystals  which  are 
generally  equiangular  three-sided  prisms.  The  crystcds  are  not 
altered  by  exposure  to  the  air. 

Silicatedjiuate  qfoxidule  of  manganese  is  very  soluble  in  water, 
and  crystallizes  on  cooling  from  a  concentrated  solution  in  long 
tUn  regular  six-sided  prisms.  Sometimes  it  is  obtained  by 
spontaneous  evaporation  in  very  short  six-sided  prisms,  which 
-mstinc|ly  indicate  the  rhomboid  as  their  basis.  The  crystals 
have  aj net  perceptible  tinge  of  amethyst  red.  It  is  converted 
by  ignition  into  the  simple  fluate  without  losing  its  crystalline 
.foniu 

Silicated  Fluate  of  Ojcidule  of  Iron. — ^When  a  solution  of  this 
salt,  prepared  by  dissolving  iron  filings  in  the  liquid  acid,  is 
allowjed  to  evaporate  in  a  capsule  of  metallic  iron,  it  shoots  in 
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'blaish  green  caloured  regular  six-sided  prisms;  but  the  liquid  is 
converted  into  a  dry  mass  so  soon  after  it  begins  to  crystalUze, 
that,  unless  we  operate  upon  large  quantities,  it  is  difficolt  to 
obtain  the  salt  in  perfect  crystals.  A  second  crystallization 
renders  the  salt  paler  coloured  and  more  regularly  formed^  I 
have  remarked  that  all  the  coloured  salts  belonging  to  this  class 
have  a  deeper  colour  than  Usual  when  crystallized  from  a  solu- 
tion containing  an  excess  of  acid ;  but  this  difference  in  appear* 
.ance  does  not  seem  to  be  accompanied  by  a  corresponding 
(difference  in  their  composition. 

Siiicated  Fluate  of'  Oxide  of  Iron. — A  semitransparent^  pale 
'flesh  coloured  mass.  It  dissolves  in  water,  and  the  solutionis 
faintljr  coloured. 

.Siiicated  Jluate  of  oxide  of  cobalt  and  of  oxide  of  nickel  are 
easily  soluble  in  water,  and  crystallize  in  forms  which  are 
exactly  similar  to  those  of  the  salts  of  manganese  and  iron.  The 
crystals  are  rhomboids,  but  pass  into  regular  six*sided  prisms, 
whenever  they  are  in  a  situation  to  elongate  themselves.  The 
.salt  of  cobalt  is  red ;  that  of  nickel  green. 

Siiicated  fluate  of  oxide  of  copper  is  easily  soluble  in  water, 
tfnd  shoots  by  spontaneous  evaporation  in  transparent  blue 
coloured  crystals,  which  are  more  determinate!]^  rhomboidal  than 
the  preceding,  but  which  have  still  a  decided  tendency  to 
become  six-sided  prisms.  The  crystals  effloresce  externally 
and  become  opaque  when^xposed  to  the  air,  and  tlieir  colour,  at 
the  same  time  changes  to  a  light  blue. 

'  The  remarkable  coincidence  between  the  crystalline  forms  of 
the  greater  number  of  the  salts  formed  by  the  preceding  isomo^- 
phous  metallic  oxides,  led  me  to  suspect  that  they  migfbt  all 
contain  a  similar  number  of  atoms  of  water  of  crystallization.  I 
examined,  therefore,  the  salts  of  oxidule  of  manganese  and  of 
.the  oxides  of  zinc,  cobalt,  nickel,  and  copper,  and  found  that 
they  all  contain  a  quantity  ofwater  of  cmtalUzation  whose  oxy- 
gen is  seven  times  that  of  the  base.  The  .fatiscerated  salt  iof 
oxide  of  copper  still  retains  a  quantity  of  water  whose,  oxygenis 
:£ve  times  that  of  the  oxide  of  copper. 

Siiicated  fluate  of  oxidule  of  copper  has^a  red^colour,  and 
xlosely  resembles  the  corresponding  simple.fluate  both  in  exter- 
nal appearance,  and  in  the  decomposition  which  it  sustains 
througn  the  combined  action  of  air  and  moisture.  In  a  high 
.temperature  it  melts,  and  loses  its  fluate  of  silica. 

Siiicated  Fluate  of  Oxide  of  JLeac/.— A  transparent  gummy- 
looking  mass,  soluble  in  water,  and  possessing  the  peculiar 
taste  of  the  salts  of  lead. 

Siiicated  Jluate  of  oxide  of  cadmium  is  extremely  soluble  in 
water,  and  crystallizes  in  long  colourless  prisms,  which  contain 
.water  of  crystallization. 

Siiicated  Jluate  q/ oxidule  of  tin,  like  the  preceding,  is  very 
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soluble  in  witter^  and  crystallizes  in  long  prisms ;  but  it  is , par- 
tially oxidized^  and  decomposed  during  evaporation;  and  the 
oxide  thus  formed  precipitates  in  the  state  of  a  silicate.    . 

Silicaied  Fluate  of  Oxidule  of  Chromium. — A  green  coloured 
uncrystallizable  transparent  masis^  which  deliquesces  to  a  liquid 
when  exposed  to  the  air.  .  *  ' 

Silicatedjtuate  of  oxide  of  antimony  is  easily  soluble  in  water 
containing  an  excess  of  acid.  By  slow  evaporation  it  crystal- 
lizes in  prisms,  which,  after  being  dried,  rapidly  fall  to  powder. 

SiHcated  Jtuate  of  oxidule  of  mercury  may  be  prepared  by 
digesting  newly  prepared  and  still  moist  oxidule  in  the  liquid 
acid.  It  is  by  this  means  converted  into  a  pale  straw  yiellow 
coloured  powder.  The  liquid,  particularly  when  it  contams  an 
excess  of  acid,  retains  a  portion  of  the  salt  in  solution,  which  it 
deposits  in  small  crystals  when  evaporated.  The  solution  of 
this  salt  has  a  weak  metallic  taste,  and  is  copiously  precipitated 
by  muriatic  acid. 

Silicated  fluate  of  oxide  of  mercury  is  soluble  only  in  an  excess 
of  acid,  and  crystallizes  by  evaporation  in  small  yellowish 
coloured  or  almost  colourless  needles.  When  put  into  water, 
this  salt  is  partly  converted  into  a  yellow  coloured  insoluble  sub- 
salt;  while  the  remaining  portion  is  held  in  solution  by  the  dis- 
engaged acid.  When  ignited,  gaseous  fluate  of  silica  is  iq  the 
first'  place  expelled,  and  the  nuate  which  remains  undergoes 
decomposition  in  the  manner  already  described.  The  yellow 
insoluble  subsalt  is  blackened  by  ammonia ;  but  its  colour  is 
again  rendered  lighter  by  the  addition  of  water. 

Silicated  fluate  of  oxide  of  silver  is  a  very  deliquescent  salt, 
which  may  be  obtained  in  white  granular  crystals  from  a  solu- 
tion c6ncentrated  to  the  consistence  of  a  syrup.  A  small  quan- 
tity of  ammonia  precipitates  from  the  solution  a  light  yellow 
coloured  subsalt,  which,  when  added  in  excess^  it  redissplyes, 
and  leaves  a  silicate  of  oxide  of  silver. 

Silicated  Fluate  of  Oxide  of  Platinum. — A  yellowish  brown 
coloured  salt,  very  soluble  in  water.  When  evaporated  to  a 
tenacious  syrup,  and  in  this  state  digested  in  water,  it  leaves  a 
brown  coloured  subsalt  undissolved. 

Flu6silicates.—A  shall  hereafter  discuss  the  different  points  of 
view  under  which  both  the  foregoing  series  of  compounds,  and 
those  which  still  remain  to  be  described,  rpay  be  regarded.  At 
present  I  shall  merely  add,  that  however  much  we  may  at  first 
feel  disposed  to  do  so,  the  silica  cannot  in  these  compounds, be 
considered  to  act  as  an  acid  but  as  a  base,  and  consequently 
that  the  name  o(  silicate  when  applied  to  them  implies  an  idea 
which  their  nature  does  not  authorise.  The  mineral  kingdom, 
however,  furnishes  us  with  examples  of  compounds  in  which  a 
fluate  is  actually  associated  v/ith  a  silicate,  and  for  which  there- 
fore the  appellation  of  fluosilicate  would  be  sufficiently  appro- 
New)  Sertes,  vol.  ix.  k 
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priate.  Thus  the  topaz  consists  of  an  atom  of  subfluate  et 
alumina  combined  witb  nine  atoms  of  silicate  of  alumina ;  and 
pycnite,  of  an  atom  of  the  neutral  fluate  combined  with  nin» 
atoms  of  the  silicate. 

During  the  decomposition  of  the  silicated  fluates  by  the  caus* 
tic  alkalies,  particularly  by  ammonia,  it  is  possible  that  other 
fluosilicates  may  be  produced,  in  which  the  relative  proportions 
of  the  fluate  and  silicate  may  vary  with  the  different  circum- 
stances under  which  the  compounds  are  formed.  I  have  not 
investigated  this  subject  so  minutely  as  it  deserves,  and  indeed 
I  have  confined  myself  to  the  decomposition  of  the  silicated 
fluate  of  lime  by  ammonia,  as  being  that  of  which  an  accurate 
knowledge  is  at  present  most  interesting,  because  the  prectr 
pitates  which  result  from  this  decomposition  occasionally  make 
their  appearance  during  the  analysis  of  minerals.  A  mixture  of 
finely  pulverized  fluor  spar  and  of  ignited  silica  in  the  state  in 
which  it  is  obtained  from  the  decomposition  of  the  fluate  of  silica, 
was  digested  with  muriatic  acid  in  a  closely  stopped  glass  vessel, 
from  which  no  vapours  of  fluate  of  silica  could  escape.  At  the 
^nd  of  48  hours,  the  clear  liquid  was  mixed  with  ammonia,  and 
the  orecipitate  was  washed  and  ignited.  Decomposed  by  suU 
phuric  acid,  this  precipitate  gave  ofi*  gaseous  fluate  of  silica, 
which  was  received  in  carbonate  of  soda,  and  left  136  per  cent* 
of  sulphate  of  lime.  The  alkaline  solution  was  evaporated  to 
dryness  in  a  moderate  heat ;  and  the  residue,  being  digested  in 
water,  left  22*11  per  cent,  of  silica.  The  remaining  liquid  wan 
saturated  with  acetic  acid,  exposed  to  the  air  for  24  hours,  in 
order  to  ensure  the  dissipation  of  the  carbonic  acid,  mixed  with 
ammonia,  and  precipitated  in  a  stoppered  vessel  with  muriate  of 
lime.  The  fluate  of  lime  thus  obtained  weighed,  after  ignition, 
78  per  cent.  The  precipitate  was  composed,  thereiore,  of 
neutral  fluate  of  lime  and  of  silica  in  the  proportions  requisite  to 
form  with  fluoric  acid  the  liquid  silicated  fluoric  acid.  Whether 
the  silica  actually  existed  in  a  state  of  chemical  union  is  doubt- 
ful, but  it  appears  to  be  rendered  probable  by  the  fact,  that  tlie 
neutral  alkaline  fluates  are  capable  of  dissolving  siUea  in  a  red 
heat  without  undergoing  decomposition^ 

Another  portion  of  the  same  solution  in  muriatic  acid  was 
mixed  with  muriate  of  lime,  and  decomposed  by  ammonia.  The 
precipitate,  analyzecl  in  the  same  manner  as    the  preceding, 

Jrielded  160  per  cent,  of  sulphate  of  lime  =  62-25  per  cent,  of 
ime,  19  per  cent,  of  silica,  and  66'67  per  cent,  of  fluate  of  lime 
»  18*04  of  fluoric  acid.  It  appears,  therefore,  to  have  been 
composed  of  an  atom  of  bisilicate  and  three  atoms  of  fluate  of 
lime.  The  precipitate  formed  by  ammonia  in  a  solution  of  apo- 
phyllite  in  cold  nitrio  or  muriatic  acid,  and  which  many  chsmists 
have  mistaken  for  alumina,  possesses  an  exactly  similar  compo- 
sition.   If  the  mineral  be  dissolved  with  the  assistance  of  heat. 


Digitized  by  VjOOQ  IC 


1825.]        Col.  Beaujoy's  Astronamiedl  Observations.  131 

silicated  fluoric  acid  is  volatilized ;  neither  do  we  obtain  tbe 
oomponnd  by  evaporating  the  acid  solution  to  dryness,  beeauat 
when  a.  solution  of  fluor  spar  and  silica  in  an  excess  of  mariatie 
acid  is  evaporated,  there  remains  nothing  except  muriate  of  limev 
The  double  silicated  salt^  of  those  bases  from  which  ammonia 
separates  a  portion  of  their  fluoric  acid  would  probably  give 
precipitates  with  that  alkah,  in  which  a  different  relation  would 
exist  between  the  proportions  of  the  silicate  and  fluate. 

{To  he  contkiued*) 


Article  VII. 

Astrommical  Observations^  1824  and  1826. 
By  Col,  Beaufoy,  FRS. 

Bushey  Heathy  near  Stanmore. 

Latitude  510  37'  44.3//  ^orth.    Longitade  West  in  time  1'  20*93^ 

ld24. 

Dee.  16.      Immersion  of    Jupiter's    first  C  1 0^  (y  25'' Mean  Time  at  Bushejr. 

satdlite JlO  01  46  Mean  Time  at  Qreenividi; 

183& 

Jan.    4.      Immersion   of  Jupiter's  third  <  12  37  01  Mean  Time  at  Bushey. 

satellite ^12  38  22  Mean  Time  at  Greenwich. 

Jan.     8.     Immersion  of  Jupiter's    fii«t  5  10  09  16  Mean  Time  at  Bushey. 

satellite 2^0  10  37  Mean  Time  at  Greeanich- 

Jan.  11.    Immersion  of    Jupiter's  third  (16  35  19  Mean  Time  at  Bushey. 

satellite J 16  36  40  Mean  Time  at  Greenwich* 

Occultadon  hy  the  Moon. 
Bee  31.     Immersion   of  |  Pisces 6^  26'  46^   Siderial  Tfane. 

Francis  Baily,  Esq.  having  favoured  me  with  the  nevr  method 
of  determining  the  longitude  by  the  culmination  of  the  moon6,ad 
stars ;  together  with  a  list  of  stars  applicable  to  the  purpose  fof 
the  year  1826,  the  following  observations  were  made  at  Bufthey 
Heath:— 

Transit  over  the  Middle  Wire  in  Siderial  Time. 


ffGemini 6k  M'  46*46" 

Jan.  4«-{  Moon's  First  limb 7    01    Q^B 

7     11     4015 


(  g  Gemini. . . 

4-i  Moon's  Firs 

(^  q  Gemini.. 


reel 


Article  VIII. 

On  a  peculiar  Class  of  Combinations.     By  Dr.  F.  Wohler.* 

With  the  intention  of  preparing  cyanuret  of  silver  by  th^ 
[^iprocal  decomposition  of  cyanuret  of  mercury  and  nitrate  o^ 


»  Annalea  dsr  Fhysik. 
k2 
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'oxide  of  silver,  I  mixed  pretty  concentrated  solations  of  the  two 
compoands :  contrary  to  my  e)cpectation,  no  precipitate  fell ;  but 
after  a  few  minutes  there  was  deposited  a  number  of  somU  white 
crystals,  whose  quantity  greatly  exceeded  that  of  the  cyariiiret 
of  mercXiry  which  I  had-  employed.  They  were  repeatedly 
washed  with  water,  and  dried. 

1  When  these  crystals  are  heated  in  a  temperature  above  212^, 
they  fuse  in  the  first  place  into  a  transparent  liqtiid;  by  and 
bye  they  boil  up  and  detonate  vehemently,  with  a  crackling 
noise,  and  a  purplish  red  coloured  flame,  closely  resembling  that 
which  accompanies  the  combustion  of  cyanogen.  The  residue 
consists  of  cyanuret  of  silver,  and,  by  continued  ignition  in  the 
open  air,  is  converted  into  metallic  silver.  If  the  experiment 
be  performed  in  a  glass  tube,  a  quantity  of  mercury  is  also  sub- 
limed. Muriatic  acid,  poured  upon  the  crystals,  instantly  disen- 
gages hydrocyanic  acid,  and  after  the  whole  of  the  latter  has 
been  expelled  by  the  application  of  heat,  there  is  given  off  a 
strong  odour  ot  chlorine  :  the  liquid,  evaporated  to  dryness, 
leaves  a  mixture  of  the  chlorides  of  silver  and  mercury.  If  a 
solution  of  the  crystals  be  precipitated  by  muriate  of  barytes, 
and' if  the  filtered  hquid  be  evaporated,  there  is  obtained  asaUne 
mass,  containing  abundance  of  octohedral  crystals  of  nitrate  of 
barytes.  From  the  saline  mass  alcohol  extracts  cyanuret  of 
mercury.  Consequently  this  crystallized  substance  is  a  com- 
pound of  cyanuret  of  mercury  and  nitrate  of  oxide  of  silver.* 

This  compound  is  very  difficultly  soluble  in  cold,  but  rather 
co^piously  in  hot  water,  and  as  the  solution  cools,  it  crystallizes 
in  large  transparent  prisms,  having  the  form  of  saltpetre.  It 
may  be  obtained  in  large  crystals  also  by  mixing  hot  solutions 
of  the  cyanuret  of  mercury  and  nitrate  of  silver  ^  the  crystals 
appearing  as  the  liquid  cools.  Alcohol  appears  to  dissolve  it 
in  nearly,  the  same  proportions  as  water,  in  boiling  hot  nitric 
acid, it  is  soluble  without  decomposition.  Alkalies  precipitate 
from  its  aqueous  solution  cyapuret  of  silver,  which  appears  to 
be  mixed  with  subnitrate  of  oxide  of  mercury.  Repeated  solu- 
tions in  pure  water  produce  a  similar  decomposition  ;  but  only 
to  a  very  inconsiderable  extent.  . . 

When  these  crystals  are  heated  in  a  temperature  rather  below 
212°,  they  give  off  water,  and  become  white  coloured  and 
opaque,  without  losing  their  original  form.  100  parts,  thus 
treated,  lost  7*6  parts  of  water. 

To  determine  the  quantity  of  silver,  1  gramme  of  the  crystals 
was  treated  with  an  excess  of  muriatic  acid,  and  the  mixture 
was  cautiously  evaporated  to  dryness.  The  corrosive  sublimate 
being  now  expelled  from  the  dry  mass  by  ignition,  there  remained 
0*32  gramme  of  fused  chloride  of  silver.  This  is  equivalent  to 
0'2688  gramme  of  oxide  of  silver,  and  consequently  indicates 
37*96  per  cent,  of  nitrate  of  oxide  of  silver.    The  quantity  of 
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cyainuret  of  mercufy  was  ascertained  by  dissolving  0*67  gramnier 
of  the  crystals  in  hot  water,  and  precipitating  the  silver  by  cyanic 
acid..  The  filtered  liquid  was  then,  evaporated  to ;  dryness,  in- 
order  to  expel  the  excess  of  cyanic  acid,  and  the  disengaged 
nitric  acid.  0*36  gramme  of  pure  cyanuret  of  mercury  remained 
=  53*74  per  cent. 
Hence  100  parts  of  this  compound  consist  of 

Nitrate'  of  oxide  of  silver .  ....  37*96   1  atom 

Cyanuret  of  mercury 53*74   « 2 

Water 7*60   8* 


99*30 


Here  therefore  we  have  a  compound  destitute  of  oxygen,  and 
analogous  to  the  metallic  sulphurets  and  chlorides,  associated  in 
determinate  proportions  with  another  compound,  which  belongs 
in  the  strictest  sense  of  the  word  to  the  class  of  salts.  As  we 
know  that  many  bodies  exert  sometimes  an  electro-positive  and 
at  other  times  an  electro-negative  action,  and  that  many  com- 
pounds, which,  by  themselves,  appear  of  an  indifferent  nature, 
may  assume  either  of  these  characters  with  reference  to  certain 
other  substances,  it  follows,  that  the  compound  here  examined 
must,  in  this  point  of  view,  be  regarded  as  a  saline  coiiibination, 
in  which  the  nitrate  of  oxide  of  silver  acts  as  the  acid,  and  the 
cyanuret  of  mercury  as  the  base.  The  existence  of  water  of 
crystallization  in  the  compound,  which  neither  of  its  ingredients 
in  a  separate  state  possesses,  affords  an  additional  argument  for 
ranking  it  in  the  class  of  salts.  Berzelius,  when  he  formed  the 
white  crystalline  compound  of  prussian  blue  and  sulphuric  acid, 
was  the  first  person  wno  discovered  the  existence  of  this  class  of 
combinations. 

I  now  attempted  to  form  other  compounds,  in  which  the 
nitrate  of  oxide  of  silver  would  act  as  an  acid  when  united  with 
metallic  cyanurets. 

Newly  precipitated  and  washed  cyanuret  of  silver  was  boiled 
in  a  solution  of  nitrate  of  silver  :  it  dissolved  slowly,  but  com- 
pletely. As  soon  as  the  temperature  fell  a  few  degrees  below 
the  boiling  point,  there  was  deposited  a  large  quantity  of  long 
white  shining  needles,  so  that  the  liquid  became  converted 
almost  into  a  magma.  They  were  transferred  upon  blotting- 
paper  and  dried.  This  compound  cannot  be  washed,  for  the 
affinities  by  which .  it  is  maintained  are  so  feeble,  that  when 
placed  in  contact  with  water,  it  is  instantly  resolved  into  pulve- 
rulent cyanuret  of  silver,  and  the  soluble  nitrate.  Hence  in  its 
preparation  it  is  necessary  to  employ  a  pretty  concentrated 

•  Or  4  atoms  of  water,  adopting  Dr.  Thomson's  numbers, — Ecf. 
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solution  of  nitrfttd  of  silver.  When  h«ated,  this  compound 
fuses,  then  detonsites  with  considerable  energy^  and  leaves 
cyanuret  of  silver,  which  probably  contains  a  minimum  of  cya- 
nogen, it  contains  no  water.  If  its  constitution  be  analogous 
i^rith  that  of  the  foregoing  salt,  it  ought  to  be  composed  of 

Nitrate  of  oxide  of  silver 1  atom  «..•..  38*79 

Cyanuret  of  silver 2  61'21 

100-00 

It  ought,  therefore,  to  contain  70*76  per  cent,  of  metallic 
silver.  This  was  confirmed  by  an  experiment  iu  which  0*43 
gramme  of  the  salt,  decomposed  by  muriatic  acid,  yielded  me 
0*387  gramme  of  fused  chloride  of  silver,  equivalent  to  69*74 
per  cent  of  metallic  silver. 

I  made  many  attempts,  but  without  success,  to  form  analo- 
gous compounds  by  boiling  other  metallic  cyanurets  in  a  solution 
of  nitrate  of  silver.  Cyanuret  of  nickel,  treated  in  this  manner, 
instantly  gave  cyanuret  of  silver,  and  nitrate  of  oxide  of  nickel : 
a  similar  decomposition  took  place  with  cyanuret  of  zinc.  Prus- 
sian blue  occasioned  the  evolution  of  nitrous  gas,  and  there  was 
obtained  a  solution  of  nitrate  of  oxide  of  iron,  and  a  precipitate 
consisting  of  a  mixture  of  oxide  of  iron  and  cyanuret  of  silver. 
Cyanuret  of  lead  yielded  a  solution  of  nitrate  and  subnitrate  of 
lead,  and  a  black  coloured  precipitate,  which  the  application  of 
nitric  acid  proved  to  consist  of  metallic  silver  and  white  cyanu- 
ret of  silver.  Cyanuret  of  copper,  boiled  in  a  solution  of  nitrate 
of  silver,  gave  a  precipitate  consisting  entirely  of  metallic  silver. 
Cyanuret  of  palladium,  similarly  treated,  sustained  no  alteration. 


Article  IX. 

A  List  and  Description  of  sortie  Species  of  Sheik  not  taken  Notice 
of  by  Lamarck.    By  John  Edward  Gray,  Esq.  MGS. 

(To  the  Editors  of  the  Annals  of  Philosophy,) 

GENTLEMEN,  British  Muteum,  Jan.  10,  1825. 

In  the  following  list  I  have  referred  several  species,  which 
have  not  been  taken  notice  of  by  Lamarck,  to  his  genera,  and 
have  described  some  new  ones  that  ar^  contained  in  the  collec- 
tion in  the  British  Museum,  where  most  of  the  species  are  exhi* 
bited  with  the  names^  here  adopted,  attached.  .  ; ; 

Your  obedient  servant, 
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1.  MoLLi3scA  Conchifeha; 

AspjSRGiLLUM  Javanum,  Lam.  disco  subperforato,       tubvli 
fimbrisB  distinctis  crassis^  Martini,  t.  1^  f*  7. 

A.  Listeri.  disco  coafertissime  perforato,  tubulin  fimbrisd  coa- 
fertis  tenuibusy  List.  t.  548,  f.  3.  A.  vaginiferuna,  Lam,  ?  I 
think  that  all  the  species  of  this  genus  will  be  found  to  have  a 
foliaceous  mouth  to  their  tube  when  they  are  perfect. 

Mya  Biiighami.    Sphsenia  Binghami,  Turton. 

Anatina«  The  shells  of  this  genus  always  have  a  loose  piece 
in  their  hinge  which  is  very  much  developed  in  A.  Norvegica, 
but  is  dictinctly  to  be  found  in  A*  Pratenuis  and  A,  Myalis. 

Anatina  giobosa.    Mya  globosa,  Wood,  U  24,  f.  4—6, 

An.  Nicobarica,     Mya  Kicobarica,  Gmelin, 

An.prtztenuis,    Mya  pnetenuis,  Montague,  t.  1,  f.  2. 

An,  distofta,     Myadistorta,  Montague,  t.  1,  f.  1. 

An.  conmxa,    Mya  convexa,  Wood,  1. 18,  f.  1. 

An.  Norwegica.  Mya  Norweeica,  Chemn.  x,  1647,  1648. 
Amphidesma  corbuloides,  Lam.  Hist.  492. 

An.  membranacea.    Mya  membranacea,  Dillwyn,  48. 

Lute  ARIA  vitrea.    Mactra  vitrea,  Ckemn.  xi.  f.  1959,  1960. 

L.fragilis.     Mactra  fragilis,  Chemn.  vi.  f.  236. 
.     M  Acta  A  Campechensis.    List.  304,  f.  141. 

M.  squamosa.     Solen  squamosus,  Montague. 

£rVcina»  Lam.  Several  of  Lamarck's  Crassatellis  agree 
with  the  character  of  this  genus ;  therefore  I  have  removed  them 
M  far  as  I  have  any  grounds.  The  recent  species  of  Lamarck  is 
a  Cytherea. 

iity.  denticulata.  Testa  elongato-cuneata^  dentibus  lateralibus 
serrumtis. 

JEry.  $triata.    Crassatella  striata,  Lam.  483. 

Ery.  subangulata.     Crassatella  cuneata,  Lam.  483? 

Eri/.glabrata,    Crassatella  glabrata.  Lam.  482. 

Lry.  ovata.    Testa  ovato-elongata,  cardine  in  medio    te  sa? 

Eri/.  Australis.     Mya  Novae  Zealandiae,  Chemn.  vi.  f.  19,  20. 

Ungulina.  The  only  species  of  this  genus  that  I  have  seen 
appeicir  to  be  too  nearly  allied  to  Amphidesma  to  be  kept  dis- 
tmct, 

Amphidesma  decussatum.  Tellina  decussata,  Wood,  t.  43, 
f.2,3. 

Amph.  cordiforme.  Tellina  cordiformis,  Chemn.  xi.  f.  19, 
41,  42. 

Amph.  variahile.     Tellina  obliqua.  Wood,  t.  41,  f.  4,  5. 
.     Amph.f  nitem.     Mya  nitens,  Montague, 

CoEBULA  labiata.     Mya  labiata,  Maton,  Lin.  Trans. 

Pajndora  glacialiss  Testa  semicircularis;  cardine  submedio; 
mrgine  dorsali  recto. 
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.  LiTHOPHAGiE. ,  The  whole  of  the  genera  of  this  family  appear 
to  have  very  great  affinity  to  the  Cardita,  Cypricardia,  &c.  and 
should  be  placed  nearer  to  them  in  a  natural  arrangement  as 
well  as  the  latter  genera  themselves  ;  but  these  genera  appear  to 
be  the  most  defective  part  of  Lamarck's  arrangement. 

Petricola  costata,  Lam.  Syst.  Venus  Lapicida,  Chemn,  x. 
f.  1666,  1666. 

Pet.  divergens.    Venus  divergens,  Gmelin. 

Pet.  nivea.     Mytilus  niveus,  Chemn.  viii.  t.  82,  f.  734. 

Pet.  suborbicularis.     Mya  suborbicularis,  Montague. 

Pet.  hidentata.    Mya  bidentata,  Montague. 

Pet.  rubra.     Cardium  rubrum,  Montague. 

Venerupis  momtrosa.    Venus  monstrosa,  Chemn.  vii.  f.  4Sl. 

Yen.  decussata.    Mya  decussata,  Montague. 

Tellina  tenera.    Macroma  tenera,  Leach. 

LxTCiNA  Childreme.  Testa  suborbiculata  inequivalvis  alba 
subantiquata;  tenuissime,radiatasubstriata:.long,  3unc.  Brazil, 
Humphrey s.noh.  ZooL  Jour.  i.  221. 

Luc.  gibba.    Tellina  divaricata  var.  Chemn.  y\.  f.  130. 

Luc.globosa.    Venus  globosa,  Chemn.Yii.f.430,43l. 

Luc.  scabra.    Tellina  scabra,  Chemn.  xi.  f.  1943,  1944. 

Luc.  divaricata.  var.? .  Tellina  dentata.  Wood,  t.  46,  f.  6. 

Tellenides?  triangularis.  Tellina  triangularis,  Chemn.  yi. 
t.  10,  f.85. 

Don  AX  veneroidea.  Venus  donaci  formis,  Chemn. xi.  f.  1983, 
1984.  .  .  ' 

Don.  scalpellum.^  Testa  elongata,  complanata,  tenuis  purpu- 
reo  radiata,  polita,  tenuissime  radiato-striata ;  antice  valde  elon- 
gata rotiindata,  lutea;  ]>ostice  oblique  truncata,  biangulata, 
purpurea,  margine  minute  dehticulato.  ^ 

Crassina  borealis.  Venus  borealis,  Chemn.  vii.  f.  412 — 414. 
Cyrena !  depressa,  Lam.  ? 

Crass,  triangularis.     Mactra  triangularis,  Montague. 

Crass,  minutissima.  Mactra  minutissima,  Montague,  An  var.. 
prioris? 

Crass,  minima.    Venus  minima,  Montague,  t.  3,  f,  3. 

Crass,  subcordata.     Venus  subcordata,  Montague,  t.  3,  f.  1. 

Crass,  sulcata.    Venus  sulcata,  Afow^^^flgwe,  Law.  427. 

Crass.  Montagui.    Venus  coinpressa,  Montague,  t.  26,  f.  1. 

Crass.  Scotica.  Venus  Scotica,  Maton,  Lin.  Trans,  t.  2,  f.  3. 
Lam.  455. . 

Crass.  Banksii,     Nicania  Banksii,  Leach. 

Crass,  striata.     Nicania  striata.  Leach. 

Cyrena  cyprinoides.  Testa cordato-trigona,  gibba,  olivacea, 
ccncentrice  sulcata;  cardine  incrassata,  dentibus  lateralibus 
IsBvibu^,  anteriori  conico  caeteris  approximato.  Japan,  long. 
15-16,  uac.  ■     ■    '  '    \  ■  ' 
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Gyr.  Children^,  Testa  orbiculato-cordata,  Isevis  olivacea 
antice  disianter  irregulariter  concentrice  costata,  intus  purpureo 
aurantia;  dentibus  lateralibus  serrulatis.  Encyc.  Method,  t.  301 , 
f.  1,  long.  2  anc.  Lamarck  has  referred  this  figure  to  Cypnna 
Islandica^  but  the  teeth  are  evidently  serrulated,  8cc. 

Cyr.  limosa.  Tellina  limosa,  Maton,  Lin.  Trans,  x, .  t.  24, 
f.  8~-l0. 

Cytherea  (b)albida.  Venus  albida,  Gmelin,  List. 273,  f.  109. 

Cyth.  (a)  crassa.    Testa  cordato-triangulata,   gibba,  crassa, 

polita,  lutea,  latere  postico  purpureo  livido,  lunul&  lanceolato- 

cordata  magn&;  deutibus  valde  incrassatis.  long.  18*10,  unc. 

Madras,  Humphreys,  Mm  Cracherode, 

Cyth(a)pin^uis.  Testa  cordato4riangulata  solida,  politalutea 
lurida;  umbonibus  biradiatis;  latere  postico  lunul&que  purpu* 
reo-Uvida;   intus  cameo-albidis,   punctis  fuscis   omatis.  long. 
13-18  unc.     Bombay,  Humphreys,  Mus.  Cracherode. 
ft. minor  subradiata striata,  margine  tumido. 
Cyth.  (a)  scripta.     Donax  scripta,  Lin.  Lam, ! . 
Cyth.  (a)  Solanderii.    Testa  ovata  ^ibba,.l8Bvi  polita  albida 
purpureo  variegata ;  umbonibus  stellatis ;  intus  albida ;  margine 
crenato ;  latere  postico  maculis  purpureis  natato.  long.  13-18. 
'^  Venus  hyans  Soland.  MSSJ'  Humphreys.    Like  the  former, 
but  much  more  gibbous,  and  in  the  different  teeth  none  of  these 
three  species  have  any  affinity  to  Donax,  with  which  Lamarck 
placed  them.. 

Cyth  (a)  meroe.  Venus  meroe,  Lin.  Donax !  meroe.  Lam. 
Venus  donaciformis,  Gmelin. 

Cyth.  (b)  cardoides     Erycina  cardoides.  Lam. 
Cyth.  {b)  exilis.    Venus  exilis,  Chemn.  vi.  t.  34,  f.  362,  363. 
C^/th.  Id)  Histrio.  Venus  exoleta  variegata,  Chemn.  vii.  f.  407. 
Venus  aurisiaca.    Testa  ovato-trigona,  polita  subconcentrice 
striata,  pallide  fusca,  obscure  trizonata;  latere  postico  elongatd; 
lunula  scutulaque  lanceolatis^  purpureo  variegatis  :  intus  aurah- 
tiaca,  long.  9-10  unc.     Mus  Cracherode. 

Vent  papyracea.  Testa  ovata  gibba  papyracea  tenui  pellu- 
cida  alba  subanti^ujata  ;  umbonibus  concentrice  sulcatis ;  mar- 
gine. cardinali  antice.  impress^o.  .  An  novum  genus?  An  Litho- 
pha^a3  ?  Testa  peculiaris. 

Yen.  roiundata.    Tellina  rotundata,  Montague,  t.  2,  f.  3. 
Venericardia  megastr&pha.    Testa  oblique  cordata  crassa 
albida,  rufo  variegata,  costis  convexis  rugosis ;  margine  cardi- 
nali crassissimo.  long.  unc.  New  Holland?  E.  dono.Dom.  Bennet. 
(See. figure  on  next  page.) 
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Cardium  semisulcatum.  Testa  transversa^  ovata  lutea  rosea 
vel  albida,  costato-striata,  subspinosa;  latere  antico  oanferte 
striato;  postico  producto^  aperto,  distanter  costato;  margine 
dentato.  long.  7-10  unc.     C.  buUato  similis. 

Card,  crenatum.  Testa  cordata,  alba,  umbonibus  carinatis, 
costis  22  convexis,  anticis  minoribus,  lunula  profundissima 
callosa  intrusa. 

Arca  ifigona.  Testa  subcordata  trigona  tdrgida,  aagulata; 
latere  antico  piano,  long.  1  unc.  peculiar  for  haying  the  form  of 
HiffopUs  macnlatus, 

mjcuLA  Montami*    Arca  rostrata,  Mont.  Sup.  t.  27,  f.  7. 

Nuc.  minuta.    Area  minuta,  Muller. 

Nuc.  tenuis.     Arca  tenuis,  Montague. 

^uc.  glacialis,     Lenbulus  glacialis,  Leach, 

Unio  ponderom.     Mya  crassa,  Wood^  t.  20,  21. 
.     Vfi.  nodulosa.    Mya  nodulosa,  Wood,  t.  22,  f.  1 — 4*. 

Un.  plumbea.  Chama  plumbea,  Chemn.  xi.  t.  203,  f.  1991, 
1992.  N.  B.  Chama  is  certainly  the  best  Linnean  genus  for  the 
freshwater  bivalves  with  irregular  teeth. 

H  Y  R I A  intermedia.  Testa  o vato-subquadrata,  virido-^nigra  leevis, 
•antice  rotundata,  postice  sinuata;  nmbonibus  promiiientibus. 
long.  26-8  unc.     Inter  H,  avicularem  et  H.  elongatam. 

Hyria  Matoni.  Mya  variabiUs,  Maton,  Lin.  Trans,  x.  i.  24, 
f.  417. 

Anodonta  must  be  retained  instead  o{  Anodou,  a  change 
first  proposed  by  Dr.  Leach  in  this  work,  as  the  latter  has  been 
used  for  a  genus  of  reptiles.  If  it  must  be  altered,  monpdonta, 
and  several  others,  will  also  require  it» 

Anodontajluviatilis.  Myafluviatilis,  Dillw.  316,  List,  t.  157, 
f.  12. 

Anodonta  Adansonii.  My tilus  dubius,  Gmel.  Adams,  t.  1 7* 
itf  18« 

BarbaXiA  plieata,    Dipsas  pUcatttSi  licaeh,  ZooL  Misc, 
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•  Modiola  ca$tanea.    Testa  oonvsta^  isubovlindrio^^  oaiia&ea 
pellucida^  concentrice  striata,  List,  t,  1065,  f.  9,  Rumph.  U  46, 

Mod.  Brasiliensis,  Mytilus  modiolus  Brasiliensis,  Chemn*  zi. 
f.  2018,  2019.    Mytilus  latus  jun,  Dillw. ! 

Mytilus  dilatatus.  Testa  tri^ona  postice  rotundata,  com* 
pressa,  umbonibus  acutis  incurvatibus*-<MediteiTaQean« 

Myt  ?  Volgensis.  Mytilus  fluvis.  Volga  Chemn,  Myt.  pOly- 
morphus,  Gmelitiy  perhaps  will  form  a  genus  distinct  from 
Mytilus,  and  peculiar  for  its  freshwater  habitation ;  and  like 
shells  of  that  station,  the  animal  can  live  for  a  long  time  out  of 
water.  I  have  kept  one  for  three  weeks,  when  it  was  still 
healthy.  It  is  found  in  the  Commercial  Docks,  where  it  most 
likely  has  been  introduced  with  timber  from  the  Volga. 

Crbnatula.  This  genus  may  be  divided  into  two  sections, 
which  may  perhaps  hereafter  be  considered  as  genera  by  the 
same  character  as  separates  Mytilus  from  Modiola^  §  1 .  Testa 
quadrata  umbonibus  anterioribus,  which  includes  the  species  or 
rather  varieties  mentioned  by  Lamarck.  ^  2.  Testa  ovata  Umbo- 
nibus  sub  anterioribus  (Dalacia)  containing  the  following : 

Cre,  folium.  Testa  albida  radiata  compressa ;  latere  antieo 
rotundato,  postico  alata,  Brande's  Journal,  Xv.  t.2,  f.  81.  figura 
pulcherrima.  Vulsella  folium,  Humph.  Mus  Cracherode. 

Lima  gi^antea.  Testa  crasoa,  ponderosa,  subauriculata  albi- 
do-rosea,  irregulariter  radiata  costata  striata;  intus  alba,  rufo 
maculata.  lat.  15^4,  long.  18-4,  unc. 

Lim.excavata.    Ostrea  excavata,  Gmelin. 

OsTliEA  prismatica.  Testa  elongata  lamellosa;  intus  vio* 
lacea,  albido  macerata  iridescens  ;  impressione  muscularis  reni-* 
formi  translucente ;  umbonibus  truncatis;  valv&  superioris 
planulata.  long.  2,  lat.  6,  unc. 

Anomia  rosea.  Tollina  senigmatica,  Chemn.  x.  t.  199,  f. 
1949,  1960.    Mus.  Tankerville. 

DisciNA.  This  genus  is  certainly  distinct  &om  Orbicula, 
which  appears  to  be  the  same  as  Crania. 

IHs.  Itevis.    Orbicula !  laevis.  Sow. 

2.  MoLLuscA  Pteropoda. 

Lamarck,  Cuvier,  and  Peron,  appear  to  have  reversed  these 
animaU  and  the  heteropes,  and  called  their  belly  their  back,  for 
they  certainly,  like  the  gasteropodes,  swim  with  their  belly 
upwards,  and  consequently  the  latter  have  their  shell  placed  on 
their  mantle  as  in  the  fasteropodes ;  to  this  order  should  be 
referred  the  genus  Janthina. 

3.  MoLLuscA  Gasteropoda* 
PLEUROBRANCHtis  Moutagui.    Bulla  Plumula^  Montague* 
PieUf  ar£enteu$»    Bulla  membranaceai  Moniagm* 
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Siphonaria  angulata.  Te&ta  convexo  conica^  angulata  radiato- 
costata ;  intus  fusca.  long.  15-10  uuc. 

Paemophorus  elegans.  Emarginula  breviusculas,  Sow, 
Gen.  f.  2,  certainly  not  Parmophorus  breviusculas  of  Biainville, 
as  that  shell  is  in  the  Museum,  and  is  only  slightly  antiquated. 
Inter  Parmophoros  et  Emanginulas.  .     . 

Emarginula  cristata.  Testa  convexo-conica,  antice  costa 
media  cristata  ornata. 

(To  be  continued,) 


Article  X. 

An  Account  of  a  new  Mineral,      By  M.  Levy,  MA,  in.  the 
University  of  Paris. 

(To  Mr.  Children.) 
BEAR  SIR,  J 

Through  your  kindness  and  that  of  Mr,  James  Sowerby,  I 
have  been  enabled  to  examine  some  well-defined  single  crystals 
of  a  substance  found  at  Snowdon,  which  had  been  classed  by: 
some  with  rutile,  by  others  with  sphene,  but  which  certainly 
differs  from  both,  its  forms  being  derivable  from  a  right  rhombic 
prism,  whilst  the  primitive  form  of  rutile  is  a  square  prism,  and 
that  of  sphene  an  oblique  rhombic  prism.  The  forms  of  this 
substance  I  have  observed  are  represented  by  figs.  2,  3,  and  4, 
and  although  I  have  not  drawn  the  inferior  summit,  some  of  the 
planes  which  belong  to  it  occur  in  some  of  the  crystals.  Tfiey 
are  flattened  [)arallel  to  the  planes  A',  and  some  are  more  than 
half  an  inch  in  breadth  and  length.  They  cleave  easily  in  a 
direction  parallel  to  the  plane  g',  but  the  face  of  cleavage  is 
rather  dull.     All  the  natural  planes  are  sufficiently  brilliant  to  be 

Fig.  2. 
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measured  by  the  reflecting  goniometer,  with  the  exception  of  the 
plane  h\  which  is  strongly  striated  longitudinally.  Some  of 
the  crystals  are  opaque,  and  of  a  pale  red  colour ;  others  are 
translucent  and  transparent,  and  of  a  deep  orange  red  colour, 
somewhat  like  the  cinnamon  stone.  Fig.  4  represents  a  beau- 
Fig.  5. 


tiful  crystal  of  this  colour  placed  on  a  group  of  rock  crystal  in  the 
collection  of  Mr.  James  Sowerby. 

Upon  a  group  of  rock  crystals  from  Dauphiny,  in  the  collec- 
tion of  Mr.  Turner,  I  observed  with  lamellar  crichtonite  some 
flat  very  brilliant  brown  translucent  crystals,  the  form  of  which 
is  represented  by  fig.  5,  and  which  belong  to  the  same  species 
as  those  above  described;  they  present, however,  new  modifica- 

tions  which  are  the  planes  designatedby /?,  Ci,  and  e  ;  but  all 
the  other  planes  m,  h^,  g\  and  e*,  measure  exactly  the  same 
angles  as  those  marked  with  the  same  letters  in  the  crystals 
from  Snowdon. 

I  have  taken  for  the  lateral  faces  of  the  primitive  form  the 
planes  marked  m,  which  are  inclined  to  one  another  at  an  angle 
equal  to  100'^,  and  by  assuming  also  that  the  planes  marked  c«, 
the  incidence  of  which   upon  m  is 
equal  to  134^,  is  the  result  of  a  de- 
crement by  three  rows  in  breadth  on 
the  lateral  angles  e  of  the  primitive,  I 
have  found  that  one  side  of  the  base 
was  to  the  height  nearly  in  the  ratio 
of  30  to  1 1 .     A  right  rhombic  prism, 
fig.  1,  of  100°,  and  of  such  dimen- 

-sions,  may  therefore,  be  considered  as  the  primitive  form  of  this 
substance.  The  other  planes  are  marked  with  the  signs  corre- 
sponding to  the  decrements  of  which  they  are  supposed  to  be 
derived,  and  the  incidences  calculated  from  these  laws  agree 
within   very  narrow  limits  with  the   observation.    The  faces 


Fig.  I. 
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marked  t  are  tbe  result  of  an  intermediary  decremeot,  the  sign 

ofwhichi8(&«,6%/). 

m,m  . =  100°     0' 

m,  es =  134      0 

«,c* =  120      4 

m,e =  124  45 

«,«, ac  121  58 

ro,c^ =  124  31 

m,^ =.126      0 

p,m =  90      0 

p,e> =  132  38 

»,e* =  128  48 

p,e    =  141  41 

«,  e, =  143      2 

p,e^ =  118  12 

p,b^ =  144      0 

p,a' =  150  66 

»,  a« =  164  28 

p,i =  147  30 

€3,63 =  135  46 

6  ,e =  160      0 

e^,et =  164  21 

b^,e\ =  162  68 

e«,/ =  156  29 

ea,i =  166      0 

€3,63 =  101  37 

e  ,e =  109  21 

e*,€. =  112      3 

t,« =  149  36 

This  substance  I  propose  to  call  Brookite,  in  honour  of  Mr. 
Broke. 


We  hope  to  give  the  characters  of  this  mineral  before  the 
blowpipe,  and  its  chemical  analysis,  in  our  next. — C.  and  P. 
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Article  XI. 
Proceedings  of  Philosophical  Societies* 

ROYAL   SOCIETY. 

Dec,  23,— Two  papers  by  the  Rev,  Baden  Powell,  MA.  FRS. 
Vrere  read,  supplementary  to  a  former  communication  on 
Radiant  Heat;  and  the  Society  adjourned  to 

Jan.  13,  1825 ;  when  Johrt  Bell,  Esq.  and  William  Scoresby, 
JuB.  Esq*  were  admitted  Fellows  of  the  Society;  and  A  Descrip* 
lion  of  a  Floating  Collimator,  by  Capt.  H,  Kater,  FRS.  was 
read. 

This  instrument  is  destined  to  supply  the  place  of  a  level  ot 
plumb  line  in  astronomical  observations,  and  to  furnish  a  ready 
and  perfectly  exact  method  of  determining  the  position  of  the 
horizontal  or  zenith  point  on  the  hmb  of  a  circle  or  zenith  sector 
Its  principle  is  the  invariability  with  respect  to  the  horizon  of 
the  position  assumed  by  any  body  of  invariable  figure  and  weight 
floating  on  a  fluid.  It  consists  of  a  rectangular  boK  contaimng 
mercury,  on  which  is  floated  a  mass  of  cast  iron,  about  twelve 
inches  long,  four  broad,  and  half  an  inch  thick,  having  two  short 
uprights,  or  Y's,  of  equal  height,  cast  in  one  piece  with  the  rest, 
Un  these  is  firmly  attached  a  small  telescope  furnished  with 
cross  wires,  or,  what  is  better,  crossed  portions  of  the  fine 
balance  spring  of  a  watch,  set  flat-ways,  and  adjusted  veiy 
exactly  in  the  sidereal  focus  of  its  object  glass^  The  float  is 
browned  with  nitric  acid  to  prevent  the  adhesion  of  the  mercury, 
and  is  prevented  from  moving  laterally  by  two  smoothly  polished 
iron  pins,  projecting  from  its  sides  in  the  middle  of  its  length, 
whicn  play  freely  in  vertical  grooves  of  polished  iron  in  the  sides 
of  the  box.  When  this  instrument  is  used,  it  is  placed  at  a 
short  distance  from  the  circle  whose  horizontal  point  is  to  be 
ascertained  on  either  side  (suppose  the  north)  of  its  centre ;  and 
the  telescopes  of  the  circle  and  of  the  coUimator  are  so  adjusted 
as  to  look  mutually  at  each  other's  cross  wires  (in  the  manner 
lately  practised  by  Messrs.  Gauss  and  Bessel),  first  of  all 
coarsely  by  trial,  applying  the  eye  to  the  eye-glasses  of  the  twt) 
instruments  alternately ;  and  finally  by  illuminating  the  orosa 
wires  of  the  collimator  with  a  Ian  thorn  and  oiled  paper,  taking  care 
to  exclude  false  light  by  a  black  screen  having  an  aperture  equal 
to  that  of  the  collimator,  and  making  the  coincidence  in  i\m 
manner  of  an  astronomical  observation,  by  the  fine  motion  of  the 
circle.  The  microscopes  on  the  limb  are  then  read  off*,  and  tbue 
the  apparent  zenith  distance  of  the  coUimating  point  (intersex 
tion  of  the  wires)  is  found.    The  collimator  is  then  tfMdfened 
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to  the  other  (south)  side  of  the  circle^  and  a  corresponding 
observation  made,  without  reversing  the  circle,  but  merely  by  the 
motion  of  the  telescope  on  the  limb.  The  difference  of  the  two 
zenith  distances  so  read  off  is  double  the  error  of  the  zenith  or 
horizontal  point  of  the  graduation,  and  their  semi-sum  is  the 
true  zenith  distance  of  tlie  coUimating  point,  or  the  co-inclina- 
tion of  the  axis  of  the  coUimating  telescope  to  the  horizon. 
.  By  the  experiments  detailed  in  Capt.  Kater's  paper,  it  appears 
that  the  error  to  be  feared  in  the  determination  of  the  horizontal 
point  by  this  instrument  can  rarely  amount  to  half  a  second  if  a 
mean  of  four  or  five  observations  be  taken.  In  a  hundred  and 
fifty-one  single  trials,  two  only  gave  an  error  of  two  seconds,  and 
one  of  these  was  made  with  a  wooden  float.  In  upwards  of  a 
hundred  and  twenty  of  these  observations,  the  error  was  not  one 
second. 

For  further  details  we  must  refer  to  the  original  communication. 

Jan.  20. — Capt.  F.  W.  Beochy,  RN.  was  admitted  a  Fellow  of 
the  Society,  and  the  following  paper  was  read : — 

On  the  Construction  of  the  Barometer;  by   J.  F.  DanieU, 
Esq.  FRS, 

.  In  a  former  communication  to  the  Royal  Society  on  the  Con- 
struction of  the  Barometer,  the  author  had  inferred  from  sotne 
experiments  therein  detailed,  that  the  capillary  depression  of  the 
mercury  in  barometer-tubes  was  decreased  one-half  by  boiling ; 
and  the  first  object  of  the  present  paper  was  to  describe  some 
new  experiments  that  he  had  made  on  this  subject,  the  remits 
of  which  confirmed  his  former  deductions.  In  these  the  depres- 
sion of  the  mercury  in  tubes  of  from  ^  to  -^-^  of  an  inch  internal 
diameter  was  measured  to  the  -j-gVo  P^^  ^f  ^^  inch,  by  a  par- 
ticular apparatus  constructed  for  the  purpose,  and  described  in 
thepaper ;  and  their  results  very  nearly  agreed  with  those  giVen 
in  Dr.  Young's  tables,  calculated  from  the  experiments  of  Lord 
Qharles  Cavendish :  oh  repeating  the  experiments  after  boiling 
mercury  in  the  tubes,  Mr.  DanieU  found  the  amount  of  the 
depression  to  be  one-half  of  what  it  was  before;  as  he  had  for- 
merly concluded. 

Mr.  DanieU  proceeded  to  detail  some  facts  relating  to  the 
gradual  deterioration  of  barometers  by  the  insinuation  of  air 
Between  the  mercury  and  the  tube,  and  to  describe  the  means 
he  had  devised  for  obviating  this  defect  in  the  instrument. 
He-  had  been  informed  that  the  mercury  in  the  barometer  con- 
structed under  his  superintendence,  and  set  up  in  the  apart- 
ments of  the  Royal  Society,  by  the  direction  of  the  Meteorolo- 
gical Committee,  exhibited  a  peculiar  speckled  appearance; 
and  on  examination  he  found  a  number  of  minute  bubbles  of 
air  between  the  glass  and  the  mercury,  increasing  in  size 
towards  the  top*. 
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Iq. seeking*  for  a  method  of  removing  thi%  source  of  inacr 
curacy,  it  occurred  to   Mr.   Daniell  that  gases  were  better 
eonfiued  over  water  than  over  mercury,  on  account  of  the 
water  making  a  perfect  contact  with  the  glass  of  .the  jars  in. 
which  they  were  contained,  which  was  not  the  case  with. the' 
mercury ;  and  Mr.  Faraday  furnished  him  with  a  case  in  point, 
in  which  a  mixture  of  oxygen  and  hydrogen  confined  in  bottles 
over  water,  and  in  the  dark,  for  about  a  twelvemonth,  were 
found  unaltered  either  in  nature  or  in  quantity;  whilst  bottles 
into  which  the  same  mixture  had  been  passed,  and  confined  over 
mercury,  under  the  same  circumstances,  were  found  to  contain 
nothing  but  common  air.  .  Mr.  D.  thence  inferred,  that  if  the' 
tube  consisted  of  some  substance  which  the  mercury  would 
wet  (if  he  might  be  allowed  the  expression),  the  insinuation  of. 
air  would  be  prevented.    In  the  experiments  he  made  when; 
constructing  a  new  pyrometer,  he  had  found  that  platinum/ 
immersed  in  mercury  ac(][uired  a  complete  surface  of  that  metal; 
and  now  in  keeping  a  strip  of  platinum  foil  in  mercury  for  some 
time,  he  found  that  its  tenacity  was  unimpaired.    A  tube  pf 
platinum,  of  about  an  inch  in  length,  was  accordingly  welded  to, 
the  open  end  of  a  barometer-tube,  with  which  the  mercury  form* 
inga  perfect  contact,  would  effectually  prevent,  it  might  be  pre*: 
sumed,  the  insinuation  of  the  air:  the  instrument  was  then 
filled,  and  finished  as  usual.     A  mere  ring  of  platinum  also,, 
which  would  be  much  less  expensive,  would  be  equally  efficacious, 
as  the  smallest  surface  of  perfect  contact  must  be  sufficient.   As 
a  considerable  time,  however,  must  elapse  before  the  success  of 
this  method  could  be  shown  by  the  barometer  itself,  the  author 
had  instituted  an  experiment  in  which  the  effect  would  be  soone^; 
apparent; — he  had  confined  a  mixture  of  oxygen  and  hydrogen 
over  mercury  in  two  jars,  one  of  them  having  a  ring  of  platinum 
at   its  lower  ejiremity.      He   had  not   been  able  to   discQ-. 
vex  in  registers^' of  barometrical  observations  any  distinct  evi- 
dence of  the  gradual  deterioration  of  barometers  from  the  cause 
he  had  thus  endeavoured  to  obviate ;  the  observers^  however, 
having  frequently  found  it  necessary,  for  some  reaspn,  either  to 
re-:boil  the  mercuiy  in  the  tube,  or  to  change  their  instrument 
altogether. 

ASTRONOMICAL    SOCIETY.  ' 

This  Society  held  its  first  meeting  after  the  summer  recess,  on 
Friday  the  1 2 tb  of  November ;  the  President,  H.T.  Colebrooke. 
Esq.  in  the  chair.  Several  new  members  were  elected,  ai^d 
others  proposed,  and  a  great  number  of  valuable  presents,  espe**- 
cially  from  foreign  astronomers,  were  announced. 

Two  communications  were  read  from  Sir  Thomas  Brisbane, 
Governor  of  New  South  Wales.  The  first  of  these  contained  an 
account;  of  some  observations  made  at  Paramatta,  by  Sir  Tho- 
New  Series,  vol.  ix.  l 
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mm^  Bxd  ib^JiwfikBf,  oa  the  inferior  CoBJmaetwn  QfYeffiOB  mtix 
tlMt  Stm^  m  October^  1823* 

.  Sir  Thomaft'ft  aecoDd  commnnieation,  which  k  dated  lltix 
Apcik  1824,  ooBtains,  &at,  a  record  of  repetitionB  on  Ae  Sod, 
with  RmchanbaGh's  circle,  for  the  Summer  Solaliee,  1823,  the^ 
elitood  from  Dec.  10,  1823,  to  Jan.  2,  1824,  but  have  not  yet 
he^  aa^eeted  to  the  neceaaary  redactions  for  a  definite  MSiut: 
secondly,  a  aeries  of  obsenrationB  on  several  stars^  made  aiPara** 
matta.  with  the  Mural  circle,  from  Nov.  20,  1823,  to  Feb.  19, 
1834.  Twenty  of  the  atara  obsetved  are  among  those  whoae 
piacea  a^e  given  annually  in  the  Nauticd  Almanac,  and  are 
nanally  denominated  Greenwich  stars. 

A  letter  was  also  read  from  Baron  Zach  to  Francis  Baily*  Esq. 
BUS.  dated  Genoa,  Jaly  21,  1824,  announcing  the  discovery  of 
a  telescopic  comet,  by  M.  Pons,  on  the  34th  of  that  month.  It 
was  in  the  head  of  S^pentarius,  witbefat  tail  or  cofixa:-^a  simple 
i^bidosity. 

Mr.  Heracbel  submitted  to  the  inspection  of  the  members 

Seaenty  a  new  doable  image  micrometer,  by  Prof^  Aauci,  df 
odena. 
'  Mr.  Donkia  laid  on  the  table,  for  the  inspection  of  the  mem^ 
beta,  an  instrument  made  by  M.  Fatton  (a  popil  of  Bregaet,  at 
Paris),  for  determining  the  fractionai  part  of  a  second  of  time, 
in  aatronomical  observations. 


Prize  Questions  proposed  by  the  Astronomical  Society  ofluondon. 

This  Society  has  just  proposed  the  following  prize  questions, 
to  the  consideration  of  astronomera  and  mathematicians,  viz. 

1.  The  silver  medal  to  any  person  who  shall  contrive,  and 
have  executed  an  instrument,  by  which  the  relative  magnitude 
of  the  stars  may  be  measured  or  determined  ;  and  of  which  the 
utility  for  this  object  shall  be  sufficiently  established,  by  nnme- 
x^mB  observations,  and  comparisons  of  known  stars. 
.  2.  The  gold  medal  for  approved  formulae,  for  determining  the 
true  plaoe  of  either  of  the  four  newly  discovered  planets,  Ceres, 
Jsno,  Vesta,  and  Pallas  ;  witbin  such  limits  as  the  Council  may 
think  sufficiently  correct  for  the  present  state  of  astronomy; 
such  formulae  in  each  case  to  be  accompanied  with  comparisons 
of  the  observed  places  at  various  periods. 

3,  Tbegdid  medal  for  a  new  mode  of  developing  the  different 
tml  eqnatioB  lor  expressing  the  problem  of  the  three  bodies,  by 
which  a  smaller  nwnber  of  tables  shall  be  required  in  oeder  to 
eomfmte  the  moon's  place  to  the  same  degree  of  accuracy «  as  by 
any  existing  tables,  and  with  greater  facility. 
'  To  be  entitled  to  competition  forthe  prizes,  all  answers  to  the 
imt  question  must  be  received  beibre  the  1st  of  February^  1826; 
to  the  second,  befcnre  the  1st  of  Eebmary,  1827;  aftd  to  the 
third,  before  the  1st  of  February^  1828.       ',    :    .  .     , 
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.Bee.  lO^r^At  ib^  ni^^mg^  of  the  Sod#tj  ^i»  ^^etking,  tbe 
jIuUiG&tion  of  the  second  part  of  th^ir  Memoini  was  ailitoutieed. 

A  pafier,  drawn  up  by  Dr.  Gregory,  was  !tiead,  containing  a 
descrq»4ion  of  a  box  of  rods^  named  the  Rkabdoldgicai  Abacus, 
^i<^ented  to  the  Society  by  the  family  of  the  late  Henry  Qood* 
wyn^  Esq.  of  Blackheathw  It  appears  that  these  rods  were 
iBYented  by  Mr.  Goodwyn  for  the  purpose  of  fitcilitating  tb^ 
sraltipiication  of  long  numbers  of  frequent  occurrence:  they 
were  probably  suggested  by  Napier's  Rods,  and  are,  for  the 
purposes  which  the  inventor  had  in  view,  a  great  improvement 
ilpon  them.  The  rods,  which  are  square  prisms,  contain  on  each 
side,  successively,  the  proposed  number  in  a  multiplicand,  atid 
its  several  multiples  up  to  nine  times  ;  and  these  in  the  several 
aeries  of  rods  are  repeated  sufficiently  often  to  serve  for  as 
extensive  multiplications  as  are  likely  to  occur.  Thus  if  the 
Cewr  faces  of  one  rod  contain  respectively,  once,  twice,  three 
times,  and  four  times  a  proposed  multiplicand ;  another  rod  will 
exhibit  in  like  manner  two,  three,  fonr,  and  five  times  the  same ; 
a  third  rod,  three,  four,  five,  and  six  times  the  same ;  and  so  on 
to  nine;  and  in  several  cases,  more  rods.  The  numbers  are 
arranged  uniformly  upon  equal  and  equidistant  compartments  ; 
while  at  a  small  constant  distance  to  the  left  of  each  product 
stands  the  number  two,  three,  four,  five,  &c.  which  it  represents. 
Hence,  in  performing  a  multiplication,  the  operator  has  only 
to  select  from  the  several  faces  of  the  rods  the  distinct  products 
which  belong  to  the  respective  digits  in  the  multiplier,  to  place 
them  in  due  order  above  each  other,  to  add  theni  up  while  they 
so  stand,  and  write  down  their  sum,  which  is  evidently  the  entire 
product  required)  and  obtained  without  the  labour  of  multiplying 
for  each  separate  product,  or  even  of  writing  those  products 
down.  For  still  greater  convenience  the  rods  may  be  arranged 
upon  a  board  with  two  parallel  projections  placed  aslsmt  at  such 
an  angle  as  of  necessity  produces  the  right  arrangement.  There 
are  blank  rods  to  place  in  those  lines  which  accord  with  a  cypher 
in  the  multiplier ;  and  the  arrangement  may  easily  be  carried  on 
from  the  bottom  product  upwards,  by  means  of  the  indicating 
digits. 

A  letter  was  read  from  Capt.  Ross,  a  Member  of  this  Society, 

J  living  an  account  of  observations  made  on  the  occultation  of 
upiter  by  the  moon  on  the  6th  of  April  last ;  transmitting  also 
an  account  of  observations  upon  the  same  occultation  by  Mr. 
Ramage,  of  Aberdeen,  with  one  of  his  own  25  feet  refiecling 
telescopes.  Mr.  R.  observed  the  immersion.  On  the  approach 
of  Jupiter's  sateUites  to  the  moon,  a  diminution  of  their  light 
was  perceptible.  On  coming  into  contact  with  the  moon's  dark 
limb)  they  did  not  disappear  instantly,  like  fixed  stars,  but 
formed  an  indentation  or  notch  in  the  limb,  as  if  they  were 
itabedded  in  it,  but  were  at  the  same  time  separated  firom  it  by 
SI  fine  line  of  light.    This  indentation  continued  visible  tmtil 
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about  Aii^  their  diameters  were  immersed,  when  it  disappeared* 
All  the  satellites  presented  this  phaenomenon ;  but  the  fourth  and* 
third  with  the  greatest  distinctness.  On  Jupiter's  approach;  no 
difference  of  his  light  or  shape  was  perceptible,  but  after  the 
contact  had  taken  place,  he  appeared  to  exhibit  no  deficiency  of 
disc,  but  presented  a  complete  figure,  as  if  placed  between  the 
moon  and  the  earth,  this  appearance  continuing  for  a  few 
seconds.  When  the  planet  was  almost  entirely  immersed,  his 
retiring  limb  appeared  as  though  it  were  considerably  elongated, 
or  formed  a  segment  of  a  much  larger  circle  than  had  been  pre- 
viously presented.  The  position  of  Mr.  Ramage's  telescope  did 
not  allow  him  to  observe  the  emersion. 

Capt.  Ross  was  prevented  by  the  state  of  the  weather  from 
seeing  the  immersion,  but  was  fortunate  enough  to  observe  the 
emersion,  seeing  first  a  considerable  elongation,  which  gradually 
diminished  as  more  of  the  planet  appeared  from  behind  the  moon. 

Part  of  a  letter  was  reaa  from  Mr.  R.  Comfield,  a  Member  of 
this  Society,  in  reference  to  the  same  occultation.  He  observed 
it  at  Northampton  with  a  good  Newtonian  reflector.  Mr.  Com- 
field, and  two  other  contemporaneous  observers,  with  good 
instruments,  noticed  that  when  Jupiter  had  about  half  disap- 
peared, there  was  exhibited  an  adhesion  or  protuberance  on  each 
side  of  the  planet,  which,  as  Jupiter  sunk  behind  the  moon,  be- 
came larger  and  larger,  so  that  just  before  the  entire  disappear- 
ance of  the  planet,  it  exhibited  a  considerable  elongation  deviat- 
ing greatly  from  a  circular  curve  of  the  same  diameter  as  the 
planet. 

Phsenomena,  somewhat  analogous,  especiallv  in  reference  to 
the  indentations  and  adhesions,  were  noticed  oy  several  astro- 
nomers who  observed  the  transit  of  Venus  in  1769.  See  the 
account  bv  Capt.  Cook,  Mr.  Charles  Green,  Mr.  Charles  Mason, 
M.  Pingre,  &c.  in  the  Phil.Trans.  for  1770  and  1771,  which  are 
here  adverted  to,  because  the  consideration  of  kindred  phseno- 
mena  may  assist  in  the  explication  of  the  whole. 

Jan.  14,  1826. — At  the  meeting  this  evening,  Mr.  Baily  laid 
on  the  table  for  the  inspection  of  the  members,  two  micrometers, 
which  have  been  recently  invented  and  constructed  by  M. 
Frauenhofer  of  Munich. 

These  micrometers  are  formed  by  means  of  very  fine  lines,  cut 
on  glass  with  a  diamond  point  in  a  peculiar  manner,  and  placed 
in  the  focus  of  the  telescope.  One  of  these  micrometers  consists 
of  concentric  circular  lines  drawn  at  unequal  distances  from  each 
other ;  and  the  other  consists  of  straight  lines  crossing  each 
other  at  a  given  angle.  The  mode  of  cutting  these  lines  has 
furnished  M.  Frauenhofer  with  a  method  of  illuminating  them, 
which  (at  the  same  time  that  it  renders  the  Unes  visible)  leaves 
the  other  part  of  the  field  of  the  telescope  in  darkness  ;  so  that 
llie  transits  of  the  smallest  stars  may  be  observed  by  means  of 
these  micrometers;  the  lines  af^earing  like  so  many  silver 
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threads  suspended  in  tbe  heavens.  A  short  account  of  the  cir- 
cumstances which  led  M.  Frauenhofer  to  this  happy  invention 
was  read. 

An  engraving  of  Frauenhofer's  achromatic  telescope  at  Dorpat 
of  14  feet  focus  and  9  inches  aperture,  was  also  submitted  to  the 
inspection  of  the  members  by  Mr.  Herschel. 

A  communication  was  read  from  Capt.  Ross^  dated  Stranraer, 
Aug.  7,  1824,  in  which  he  transmits  a  diagram  exhibiting  his 
observation  of  the  occultation  ofHerschel's  planet  by  the  moon, 
on  the  preceding  day,  with  Ramage's  25  feet  telescope,  and  a 
power  of  600.  The  planet  appeared  to  have  entered  about  one- 
third  of  its  diameter  on  the  dark  part  of  the  moon  before  it  dis- 
appeared, and  its  light  began  to  diminish  before  it  touched  the 
lunar  disc.  On  the  contrary  at  its  emersion,  it  appeared  one- 
fourth  of  its  own  diameter  distant  from  the' moon's  western  limb. 
The  whole  time  of  the  occultation  was  P  7"  44'5». 

After  this  the  reading  was  commenced  of  a  paper  by  Mr.  H. 
Atkinson,  of  Newcasue-upon-Tyne,  "  On  Astronomical  and 
other  Refractions ;  with  a  connected  Inquiry  into  the  Law  of 
Temperature  in  different  Latitudes  and  Altitudes.'*  As  the 
readmg  of  this  paper  will  be  resumed  at  a  subsequent  meeting, 
an  abstract  of  the  whole  may  with  propriety  be  deferred. 

GEOLOGICAL    SOCIETY. 

Dec.  3. — A  notice  was  read,  "  On  some  Fossils  found  in  the 
Island  of  Madeira ;"  by  the  late  T.  E.  Bowdich,  Esq. 

In  this  notice,  the  author  describes  a  formation  of  branched 
cylindrical  tubes  encased  with  agglutinated  sand,  which  occur 
in  great  abundance  near  Fanical,  15  miles  from  Funchal,  in  the 
Island  of  Madeira.  Mr.  Bowdich  is  inclined  to  refer  these  to  a 
vegetable  origin.  They  are  accompanied  by  shells,  some  deci- 
dedly terrestnal,  and  others  which  appear  to  belonj^  to  a  marine 
genus.  In  conclusion,  some  account  is  given  of  the  general 
features  and  structure  of  the  neighbouring  district. 

An  extract  of  a  paper  was  then  read,  entitled,  "  An  Inquiry 
into  the  Chemical  Composition  of  those  Minerals  which  belong 
to  the  genus  Tourmaline  ;"  by  Dr.  C.  G.  Gmelin,  Professor  of 
Chemistry  in  the  University  of  Tubingen,  and  For.  Mem.  GS. 

Prof.  Gmelin, .  in  this  memoir,  details  at  length,  the  various 
analyses  of  minerals  of  the  Tourmaline  family,  which  have  been 
made  by  former  chemists.  He  then  describes  the  methods 
which  he  adopted  in  his  own  experiments,  and  adds  the  results 
which  he  obtained  from  them. 

The  author  divides,  the  different  species  of  Tourmaline  into  the 
following  sections :  1.  Tourmalines  which  contain  lithion ; 
2.  Tourmalines  which  contain  potash  or  soda,  or  both  these  alka- 
lies together,  without  lithion,  and  without  a  considerable  quantity 
of  magnesia;    3.  Tourmalines   which  contain  a  considerable 
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quantity  of  aifigae^ia^  together  with  some  potaab,  or  potash  and 
soda. 

It  appears^  he  says^  in  conclusion^  that  when  we  compara  the 
analyses  of  the  different  species  of  Tourmalines,  the  most  essen- 
tial ingredients  are,  boracic  acid,  silica,  and  alumina,  whose 
relative  quantities  do  not  vary  ipucb.  Jt  appears  further,  that 
any  alkaline  substance,  though  in  no  considerable  quantity,  may 
be  likewise  an  essential  ingredient  The  different  nature  of 
these  alkaline  substances  may  be  employed  by  the  chemist,  as 
we  have  used  it,  to  divide  these  minerals  into  different  sections. 
But  it  will  appear  to  be  quite  useless  to  attempt  to  give  mineral* 
ogical  formula^  for  the  chemical  composition  of  these  minerals^ 
when  it  is  considered ;  first,  that  we  can  by  no  means  rely  upon 
the  correctness  of  any  statement  regarding  the  quantity  of  oxy- 
gen in  boracic  acid;  secondly,  that  the  quantity  of  alkaline 
bases,  whose  oxygen  would  be  unity,  is  so  small,  that  it  cannot 
be  determined  (with  sufficient  accuracy)  without  great  errors  in 
the  computation  of  the  relative  quantity  of  oxygen  in  the  other 
ingredients;  thirdly,  that  in  one  species  no  account  could  be 
given  of  a  considerable  loss  of  weight.  He  has,  however,  cal- 
culated the  quantities  of  oxygen  in  every  species,  with  the  inten- 
tion of  qomparing  the  sum  of  the  oxygen  contained  in  the  bases 
with  the  sum  of  that  contained  in  the  acids,  viz.  boracic  acid 
and  silica.    The  result  of  this  calculation  is  then  fully  stated. 


Article  XII. 

SCIENTIFIC  NOTICES, 

Chemistry* 

1.  Analysis  of  the  Boletus  SulphureiLS. 

Ffiis  mushroom,  according  to  Peschier's  analysis,  is  com- 
posed of  the  following  ingredients : — 

Water, 

Fungin, 

Albumen, 

An  uncrystallizable  saccharine  matter — mushroom  sugar, 

A  fatty  substance  soluble  in  alcohol, 

An  animal  matter, 

A  peculiar  alkaline  principle. 

Oxalate  of  potash. 

An  uncombmed  acid  of  a  peculiar  nature,  and 

A  colouring  matter. 

Thie  uncombined  acid  and  tba  colouring  matter  were  soluble 
both  in  water  and  ia  al€ohoL^-^(Trommsddrf['s  Neii«a  Journal 
der  PharrpaQieO  - 


Digitized  by  VjOOQ  IC 


WeS^  Sdenij^c  mtkes-^Chmhiij.  151 

S.  Compound  of  Muriate  and  Hydrosutphuret  of  Oxidute  ^ 

Antimony. 

Sulphuretted  hydrogen  throws  down  from  a  solution  of  th^ 
muriate  of  oxidule  of  antimony  a  lively  pomegranate  yellow 
coloured  precipitate,  which  has  been  hitherto  regarded  as  a  pure 
hydrosuiphuretof  oxidule  of  antimony  :  it  is,  however,  a  combi- 
nation of  this  salt  with  the  neutral  muriate  of  oxidule  of  anti- 
mony. The  latter  salt  may  be  expelled  by  heat,  and  sulphuret 
tjf  antimony  remains  behind ;  the  same  decomposition  Tnay  bfe 
effected  by  exposing  the  precipitate  for  some  time  in  a  closfe 
vessel  to  theUght  of  the  sun. — (L.Gmelin.  Handbuch  der  theo- 
retischen  Chemie.) 

3,  Compontion  of  White  Precipitate* 

We  copy  the  following  from  a  note,  at  the  conclusion  of  Mr. 
Brande's  paper,  entitled  *'  Pacts  towards  the  Chemical  History 
of  Mercurjr:'* 

Having  inferred  from  various  experiments  that  the  "white 
precipitate^'  was  a  compound  of  one  proportional  of  peroxide  of 
mercury,  and  one  of  muriate  of  ammonia,  Mr.  Hennel  verified 
his  opinion  as  follows :  A  solution  of  one  proportional  of  corro- 
sive subUmate  (=  272)  was  mixed  with  a  quantity  of  solution 
of  ammonia,  containing  two  proportionals  (17  x  2  =  34)  of  that 
alkali ;  a  neutral  mixture  resulted,  white  precipitate  Was  formed, 
and  one  proportional  of  muriate  of  ammonia  (ammonia  17  + 
muriatic  acid  37  =*  64  of  muriate  of  ammonia)  was  found  in 
solution.  In  this  case,  the  two  proportionals  of  chlorine  in  the 
sublimate  (36  x  2  =  72)  were  converted  at  the  expense  ^  of 
2  proportionals  of  water,  into  2  of  muriatic  acid,  which,  uniting 
with  the  ammonia,  formed  2  of  muriate  of  ammonia.  The 
2  proportionals  of  the  oxygen  from  the  water  (equivalent  to  the 
2  of  hydroeen  transferred  to  the  chlorine)  united  to  the  1  pro- 
portional of  mercury  in  the  sublimate,  to  form  1  of  pefoxid^  of 
mercury,  which  fell  in  combination  with  1  of  muriate  of  amdionia 
to  constitute  white  precipitate  ;  while  the  other  proportional  of 
muriate  remained,  as  above  stated,  in  solution.  The  equivalent 
number,  therefore,  of  white  precipitate,  is  270,  and  it  consists  of 

1  proportional  of  peroxide  of  mercury.  . .  ^  216   ....  80 
1  .    .    ;    ..    .     ■    muriate  of  ammonia . . . .  =    54   ....  20 

*  270         "lOO  / 

Having  thus  synthetically  established  the  composition  of 
white  precipitate,  the  following  analytical  experiment  was  made 
upon  it:  270  grains  were  dissolvea  in  hydrocyanic  acid,  and 
sulphuretted  hydrogen  was  passed  through  the  solution  till  it 
occasioDtd  na  further  change ;  the  precipitate  Was  then  col- 
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lected,. washed,  and  dried;  it  weighed  very  nearly  232  grains, 
being  the  equivalent  of  bisulphuret  of  mercury.  The  mter^ 
liquor,  on  evaporation  to  dryness,  left  54  grains,  or  1  propor- 
'tional  of  muriate  of  ammonia. — (Journal  of  Science.) 

4.  Boron,  its  Preparation,  i^c. 

The  readiest  method  of  obtaining  boron  without  losing  too 
much  potassium  is  to  heat  the  potassium  with  fluo-borate  of 
.potash.*  Boron  and  silicium  resemble  each  other  in  their  pro- 
.perties,  nearly  as  sulphur  and  silicium,  or  as  phosphorus  and 
;arsenic.  I  have  produced  sulphuret  of  boron,  a  white  and  pul- 
verulent substance,  which  dissolves  in  water,  yielding  sulphur- 
etted hydrogen  gas.  Boron  burns  in  chlorine.  The  chlonde  of 
boron  is  a  permanent  gas  which  is  decomposed  in  moist  air, 
producing  a  dense  vapour;  and  in  water  giving  muriatic  and 
ooracic  acids.  It  condenses  one  and  a  half  time  its  volume  of 
4immoniacal  gas.  Berzelius.  Bib.  Univ. — (Journal  of  Science.) 

5.  Action  of  Alum  on  Vegetable  Blue  Colours. 

It  is  commonly  stated  in  chemical  works,  that  a  solution  of 
alum  has  the  property  of  reddening  vegetable  colours.  With  the 
exception  of  litmus,  where  the  effect  is  very  decided,  and  of  tinc- 
ture of  cabbage,  where  the  effect  is  trifling,  a  contrary  effect  is 
experienced ;  the  solution  has  turned  the  colours  (which  were 

fenerally  obtained  from  the  blue  petals  of  flowers)  greeu.  H.  B. 
ieA«o/i*— (Journal  of  Science.) 

6.  Preparation  of  Litkia; 

M.  fierzelius  says,  that  the  most  economical  way  of  preparing 
lithia  is  to  mix  the  triphane,  or  spodumene,  in  powder,  with 
twice  its  weight  of  pulverised  fluor  spar,  and  with  sulphuric 
acid ;  then  to  heat  the  mixture  until  the  fluoric  acid  with  the 
silica  is  volatilized,  and  afterwards  to  separate  the  sulphate  by 
.solution.  Bib.  Univ. — (Journal  of  Science.) 

7.  On  Sulpho^iodide  of  Antimony.    By  MM.  Henry  and  Garot. 

When  very  dry  iodine  and  sulphuret  of  antimony  are  mixed 
in  equal  parts,  and  sublimed  in  dry  vessels  by  the  i^oderated 
heat  of  a  sand-bath,  red  vapours  appear,  which  condense  on  the 
upper  and  cooler  parts  of  the  vessels,  whilst  a  greenish,  grey 
mixture  of  protoxide  of  antimony  with  a  little  iodide  and  sul- 
phuret remains.  ^ 

•The  condensed  volatile  substance  appears  in  brilliant  translu- 
cid  plates,  resembling  fern-leaves  in  form,  of  an  intense  poppy 
red  colour :  if  thie  vessels  in  which  the  sublimation  has  been 
made  are  large,  the  crystals  appear  as  prismatic  prisms.  When 
keated,  they  readily  fuse,  and  oy  careful  management  may  be 
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repeatedly  sublimed ;  bnt  when  highly  heated,  iodide  and  sul'- 
•phtir  are  set  free,  nulphurods  acid  is  formed,  and  a  mixture  of 
-antimony  and  oxide  produced.  The  crystals'have  a  sharp  disa- 
agreeable  taste  :  li^ht  has  no  action  on  them.  When  put  into 
^cohol  or  ether,  iodine  is  dissolved,  and  a  yellow  sulphuret  of 
imtilncny  deposited.  When  put  into  water,  hydriodic  acid,  pro- 
toxide of  antimony,  and  sulphur,  are  formed.  The  action  of  the 
-acids  is  such  as  might  be  expected,  decomposition  of  the  sub*- 
stance  being  always  produced. 

Upon  analysis,  this  substance  gave  as  its  elements,  antimony 
23*2,  iodine  67*9,  sulphur  8*9,  which  nearly  corresponds  with 
one  proportional  of  each  substance.  The  authors  have  called  it 
"a  sulpho-iodide  of  antimony.  Joiir.  de  Pkarm. — (Journal  of 
Science.) 

Mineralogy. 

8.  Yenite  found  in  the  United  States. 

Dr.  Torrey  states,  that  a  mineral  has  been  found  at  Rhode 
Island,  which,  from  its  characters,  he  considers  as  yenite.  It 
is  in  small  crystals  imbedded  in  an  aggregate  of  quartz  and 
epidote.  The  crystals  vary  in  size;  the  largest  found  was  an 
•inch  and  a  quarter  long,  one  quarter  of  an  inch  broad,  and  two 
lines  thick.  The  terminations  were  wanting.  The  fonn  is 
-nearly  rectangular ;  the  surface  striated  and  shining,  with  a 
semi-metallic  lustre.  Cross  fracture  somewhat  resinous.  It  is 
imperfectly  foliated  in  the  direction  of  the  longer  diagonal  of  the 
prism.  It  scratches  glass  slightly.  It  is  opaque,  and  of  a 
'olackish  brown  colour.  The  powder  has  the  colour  of  the  mass. 
Specific  gravity  3'6. 

.  Before .  the  blowpipe,  it  melts  with  great  ease  into  a  black 
opaque  glass,  strongly  attracted  by  the  magnet.--* (Annals  of 
Xyceum  of  Natural  History,  New  York.) 

9.  Localities  of  rare  Minerals^ 

'  Chrome  ore,  thecfaromate  of  iron,  has  been  discovered  .by  Sir 
Humphry  Davy  in  small  granular  masses,  disseminated  in  a 
greenish-white  marble  from  Buchanan,  in  Stirlingshire,  pre- 
served in  Mr.  Allan's  cabinet.  Of  the  Cronstedtite,  of  Stein- 
mann,  a.mineral  hitherto  confined  to  Przibram,  the  same  collec- 
tion  contains  specimens  from  Wheal  JMaudiin,  in  Corn  wall. 
The  cronstedtite  from  the. latter  locality  presents  generally 
thinner  individuals  than  the  Bohemian  one,  but  is,  like  this, 
accompanied  by  sparry  iron  and  hexahedral  .  iron  pyrites. 
Another  product  of. Wheal  Maudlin  has  lately  attracted  the 
attention  of  mineralogists.  The  collections  of  Mr.  Allan,  Mr. 
Rashleigh,  of  Menabilly,  and  Mr.  Williams,. of  Scorrier,. contain 
pseudomorphous  crystals  of  wolfram,  inthe.sbape  of  tungstate 
of  lime.  .Ihey  present  the  form,  well  known  in  that  species,  of 
an  isosceles  fourrsided  pyramid,  bevelled  on  the  solid.  angUw 
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4toiiti^«Ott0  to  the  bMie,  sometimes  of  the  size  of  thnMs  or  four 
lines  m  e^eiy  direction.  They  are  geaeialiy  eqgaged  in  UaaMie^ 
which  is  cleavable  in  large  lamipee,  and  are  composed  in  tl|# 
interior  of  a  delicate  tissue  of  minute  crystals,  between  which 
numerous  cavities  are  coqspicuous,  lined  with  these  crystalst. 
Sometimes  also  the  large  pseudomorpbous  crystals  are  quilbf 
disengaged,  and  apcompanied  by  arsenical  pyrites,  chlorite^ 
quarU^,  &c.  The  colour  of  the  streak  is  almost  of  the  stiM 
colour  in  the  pseudoroorphous  crystals,  and  the  blende  in  which 
they  are  imbedded«-K£^i<iburgh  Journal  of  Science.) 

•  10.  English  Locality  of  Metallic  Lead. 

This  substance  has  lately  been  found  in  situ  in  the  neigV 
bourhood  of  Alstt)n.  It  occurs  in  small  globular  masses,  in)beii> 
ded  in  galena  and  a  slaggy  substance,  accompanied  with  red 
litharge,  crystals  of  blende  and  quartz.  The  vein  in  which  it  is 
found  is  in  limestone,  and  of  the  thickness  of  an  inch,  widening 
out  to  two  or  three  as  it  goes  down.  The  whole  mass  within 
the  vein  is  considerably  decomposed,  and  the  ore  is  found  itt 
incoherent  pieces^  some  of  which  are  about  the  siw  of  a  walnut 
Many  of  them  have  a  very  slaggy  appearance^  both  e^^teroaUy 
and  mternalJy,  while  others  are  pure  galena,  distinctly  cleavsi- 
ble,  and  coated  with  a  white  mealy  sulphate  of  leady  produced 
by  decomposition.  A  more  particular  notice  of  this  minerii 
will  probably  soon  be  given, — (Edin,  Jour,  of  Science,) 

Magnetism. 

11,  Gay^Liissac  on  the  fmUual  Action  of  two  Magnetic  Particles 
in  different  Bodies. 

This  very  interesting  experiment  was  undertaken  by  M.  Gay- 
Lussac  at  the  request  of  M.  Poisson,  for  the  purpose  of  ascer^ 
taining  whether  or  not  the  mutual  action  of  two  magnettc  parti* 
cles  depended  on  the  matter  of  each  of  the  bodies,  whicn  was 
found  to  be  the  case. 

A  ma^netical  needle,  eight  inches  long,  was  found  to  make 
ten  horizontal  vibrations  near  the  direction  of  the  magnetic 
meridian  in  131  seconds.  A  prismatic  bar  of  soft  iron,  about 
eight  inches  long,  three-fourths  of  an  inch  wide,  and  one** 
eighteenth  of  an  inch  thick,  in  a  vertical  direction,  was  now  fixed  at 
the  distance  of  two  inches  below  the  needle,  and  in  the  plane  of 
the  magnetic  meridian.  The  oscillations  of  the  needle  became 
more  frequent,  being  about  10  in  65  seconds,  and  soon  after  10 
in  60  seconds. 

A  similar  and  equal  bar  of  pure  nickel  was  now  substituted  in 
place  of  the  iron  bar,  and  the  needle  made  at  first  10  oscilla* 
tions  in. 78  seconds,  and  soon  after  10  in  77  seconds.  When 
the  bar  of  nickel  was  removed,  the  needle  made  10  oscillations 
in  ISO  seootids  by  the  action  of  the  earth  alone.  M.  PotM^n'i 
M^mmr  <m  Me^i€ti8m.^{Bi\n.  Jour,  of  Science.) 
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Miscellaneous. 

12.  Hydrophobia. 

Dr.  CapellOy  of  Rome,  in  a  memoir  read  before  the  Academy 
del  Lincei,  affirms  that  the  hydrophobic  poison^  after  its  first 
transmission,  loses  the  power  of  conveying  the  disease.  This 
observation,  already  made  by  Bader,  is  confirmed  by  repeated 
experiments  made  by  Dr.  Capello.  A  lap-dog  and  cat  were 
both  inoculated  with  the  saliva  of  a  dog  who  died  of  inoculated 
hydrophobia;  they  both  remained  free  from  disease  ;  and  three 
years  afterwards  the  lap-dog  was  again  inoculated  from  a  dog 
who  became  rabid  spontaneously  :  he  then  took  the  disease  and 
died. 

An  OK  was  bitten  by  a  dog  attacked  with  rabies ;  he  became 
hydrophobic,  and  bit  many  other  animals :  all  remained  free 
from  the  affection.  The  dog  that  bit  the  ox  also  bit  a  child, 
who  died  about  four  months  after,  with  all  the  symptoms  of 
hydrophobia :  with  the  saliva  of  this  child  a  dog  also  was  inocu- 
lated, but  the  disease  was  not  transmitted. 

A  dog  which  had  been  bitten  by  another  dog  became  hydro- 
phobic on  the  fifty-first  day,  broke  the  chain  with  which  he  was 
fastened,  and  escaped  into  the  street,  where  he  bit  many  per- 
sons, and  the  dogs  of  two  persons  (who  are  named),  and  finally 
disappeared  among  the  ruins  of  the  villa  of  Quintilius  Varus  : 
not  on^  of  the  persons  or  dogs  so  bitten  had  the  slighteBt  symp- 
tom of  hydrophobia*    Med.  Jour, — (Journal  of  Science.) 

13.  Temperature  of  the  Maximum  Density  of  Water. 

An  elaborate  memoir  by  Prof.  H'allostrom,  on  the  specific 
gravity  of  water  at  different  temperatures,  and  on  the  tempera- 
ture of  its  maximum  density,  has  appeared,  in  the  Swedish 
Transactions  for  1823.  It  is  divided  into  two  parts:  The  first 
contains  a  critical  discussion  of  the  results,  ai^d  the  methods 
employed  by  preceding  experimenters  :  the  second,  a  detail  of 
an  extensive  course  of  experiments,  instituted  by  himself,  with 
a  view  to  the  more  accurate  determination  of  this  important  but 
difficult  inquiry.  The  method  of  experimenting  which  he 
regarded  as  the  most. accurate,  and  which  he  therefore  adopted,^ 
was  t9  ascertain  the  weight  of  a  hollow  glass  globe,  very  little 
heavier  than  water,  and  about  2  j-  inches  in  diameter,  in  water  of 
every  degree  of  temperature  between  0^  and  32*5^  cent.  The 
errors  arising  from  a  dilatation  or  contraction  of  the  glasSi  the 
weight  of  the  atmosphere^  8cc.  were  all  calculated,  and  a  corre- 
sponding correction  made.  The  result  was,  that  water  -iitUins 
its  greatest  density  at  a  temperature  of  4-108^  cent.  (39'394® 
Fahr.) ;  and  the  limits  of  uncertainty,  occasioned  by  the  impos- 
sibility of  ascertaining  the  dilatation  of  glass  with  perfect  accu- 
racy, jhe  estimatts  to  be  0-238^  (0'428**  Fahr.)  Ofi  mther^lidfe  of 
thiis  niiiaber^  .- -       —  '- - 

Digitized  by  VjOOQ  IC 


156 


Scieniific  Notiees-^MinceUaneous. 


[Feb. 


The  two  foIlowiDg  tables  exhibit  the  results  of  his  experiments 
on  the  sp.  gr.  of  water  in  all  temperatures  between  0^  and  32^ 
cent.  In  the  first,  the  sp.  gr.  at  0^ ;  in  the  second,  the  sp.  gr. 
at  4*1°  is  taken  as  the  unit. 


Tcm^. 

Sp.  Gr. 

Temp. 

Sp.  Gr. 

Temp. 

Sp.  Gr. 

Ce^t. 

Cent. 

Cent 

Oo 

1-0000000 

lOo 

0-9998906 

8lo 

0-9983648 

1 

1-O00046R 

11 

0-9998112 

22 

0-9981569 

2 

10000799 

12 

0-9997196 

23 

0-9979379 

3 

1-0001004 

13 

0-9996160 

24 

0-9977077 

4 

1-00010817 

14 

0-9995005 

25 

0-9974666 

4-1 

1-00010824 

15 

0-9993731 

26 

0-9972146 

5 

1000103:2 

16 

0-9992340 

27 

0-9969518 

6 

1-0000856 

17 

0-9990832 

28 

0-9966783 

7 

1-0000555 

18 

0^989207 

29 

0-9963941 

8 

1-0000U9 

19 

0-9987468 

SO 

0-9960993 

9 

0-9999579 

£0 

0-9985615 

Temp. 

Sp.  Gr. 

Temp. 

Sp.  Gr. 

Temp. 

Sp.  Gr. 

Cent. 

Cent. 

Cent. 

Oo 

0-9998918 

i(y> 

0-9997825 

2|o 

09982570 

1 

0-9999382 

11 

0-9997030 

22 

0-9980489 

2 

0-9999717 

12 

0-9996117 

23 

0-9978300 

3 

0-9999920 

13 

0-9995080 

24 

0-9976000 

'4 

0-9999995 

14 

0-9993922 

25 

0-9973587 

41 

1-0000000 

15 

0-9992647 

26 

0-9971070 

5 

0-9999950 

16 

0*9991260 

27 

0-9968439 

6 

0-9999772 

17 

0-9989752 

28 

0-9966704 

7 

0-9999472 

18 

0-9988125 

29 

0-9962864 

8 

0-9999044 

19 

0-9986387 

30 

0-9959917 

9 

0-9998497 

20 

0-9984534 

J 

'  The  uncertainty  which  still  exists  respecting  the  temperature 
of  the  maximum  density  of  water  may,  perhaps^l)e  best  illustrated 
by  a  table  of  the  results  which  he  brings  successively  under 
review. 


Observer. 

Calculator. 

Observer. 

' 

Cent. 

Cent. 

Be  Luc 

Biot. 

3-420 

Charles. 

Biot. 

3-990 

Ekstrand. 

8-60 

Paucker. 

3-88 

Faucker. 

1-76 

Lefevre-Gincau. 

Lefevre-Gincau. 

4-44 

HaUstrom. 

1-76 

HiUIstrdm. 

HiOlstrom. 

4-35 

Bakon. 

Dalton.  ' 

2-22 

Bischof. 

Bischof. 

4-06 

" 

Biot. 

4-35 

Rumford. 

Rumford . 

4-38 

.  CHlpin. 

Young. 

3-89 

--. 

3-47 

Biot. 

389 

Trallea. 

TraDes. 

4*35 

Eytelwein. 

2-59 

Hope. 

Hope. 

3-33 

Walbeck. 

0-44 

—          ' 

3-88 

HSnatritai. 

3-82 



4-16 

^Sehmult 

Eytelwein. 
Hallstrom. 

2-91 
8*63 

Ekatraad. 

^kstnmd. 

3-60 
3-90 
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Before  eommencinff  his  investigation.  Prof.  H.  determined  in' 
the  first  place  the  dilatation  of  the  glass  \vhich  he  employed  in 
the  course  of  his  experiments.  His  results,  particularly  in  the' 
two  extremes  of  temperature,  differ  considerably  from  those  of 
Lavoisier  and  General  Roy;  on  which  account  we'  Conisider  it 
worth  while  to  insert  them  here. 


Temperature. 

Expansion. 

Temperature. 

Expansion. 

Cent. 

Cent; 

OO 

0000000 

60O 

0*000496 

10 

0000030 

70 

0000652 

90 

0-000081 

80 

0-000829 

SO 

0000153 

90 

0001027 

40 

0000245 

100 

0-001246 

50 

0*000361 

14.  Prof.  Oersted  on  a  Method  of  accelerating  the  Distillation  of 

Liquids. 

In  Gehlen's  Journal  fur  Chemie  und  Physik,  i.  277 — 289,  I 
have  related  a  few  experiments  which  demonstrate  that  the  dis- 
engagement of  gas  in  a  fluid,  resulting  from  chemical  decompo-^ 
sition,  never  takes  place  except  in  contact  with  some  solid  body* 
This  principle  may  without  doubt  be  applied  to  the  disengage- 
ment of  vapours.  If  a  metallic  wire  be  suspended  in  a  boiling 
fluid,  it  instantly  becomes  covered  with  bubbles  of  vapour. 
Hence  it  might  be  concluded  that  a  large  number  of  metallic 
wires,  introduced  into  a  fluid  which  we  wish  to  distil,  would 
accelerate  the  formation  of  vapours.  To  prove  this  opinion,  I 
introduced  10  pounds  of  brass  wire,  of  one-fifth  of  a  line  in 
diameter,  l#osely  rolled  up,  into  a  distillatory  vessel  containing 
20  measures  (about  10  pmts)  of  brandy :  the  result  was,  that 
seven  measures  of  brandy  distilled  over  with  a  heat,  which, 
without  the  wire,  was  capable  of  sending  over  only  four  mea- 
sures. 

An  expedient  similar  to  this  has  been  long  in  common  use  in 
England.  When  a  steam-boiler  has  become  encrusted  with  so 
much  earthy  matter  that  the  lebntained  water  ceases  to  boil  with 
rapidity,  it  is  customary  to  throw  in  a  quantity  of  the  residue 
obtained  from  malt  by  extracting  its  soluble  portion,  and  which 
consists  chiefly  of  small  grains  or  fibres.  Here  the  disengage- 
ment of  vapour  is  piomoted  by  the  large  number  of  thin  and 
solid  particles. — (Tidskrift  for  Naturvidenskabeme.) 

Prof.  Oersted's  information  respecting  the  latter  method  of 
promoting  the  generation  of  vapour,  was  probably  disrived  from 
a  paper  bjr  Mr.  Bald,  in  the  Edin.  Phil.  Journ.  vol.  ii.  p.  340. 
The  ihaterial  which  the  engine-keepers  of  Scotland  are  in  the 
constant  practice  of  employing  to  produce  this  eflect,  is  not,  a* 
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M..Oefst<^d  «{tates>tbe  exbauftted  portion  of  mftlt ;  allhough  tfatre 
seems  no  reaaou  to  doubt  that  it,  and  indeed  any  light  substance, 
in  a  state  of  minute  division,  would  prove  of  nearly  equal  effi- 
eacy»  "  The  substance  employed,"  says  Mr.  Bald,  "  is  known 
by  the  name  of  comings,  being  the  radicles  of  barley  prodneed 
in  the  process  of  malting,  which  are  separated  before  the  mall 
is  sent  to  market.  About  a  bushel  of  these  is  thrown  into  the 
boiler ;  afid  when  the  steam  is  again  raised^  an  immediate  effect 
is  visible  ;  for  there  is  not  only  a  plentiful  supply  of  steam  to 
produce  the  full  working  speed  of  the  engine,  out  an  excess  of 
it  going  waste  at  the  safety  valve.  This  singular  effect  will  con- 
tinue for  several  days." 


Article  XIIL 
NEW  PATENTS. 


J.  Apsden,  Leeds,  bricklayer,  for  his  improvement  in  the  modes  of 
producing  an  artificial  stone. — Oct.  21,  1824*. 

G.  Dodd,  St.  Anne- street,  Westminster,  engineer,  for  improvements 
•a  fire-extinguii^iDg  machinery. — Oct«21. 

G.  S.  Harris,  Caroline-pkce,  Knightsbridge,  for  his  machine  for  the 
purpose  of  giving  the  most  effectual  and  extensive  publicity  by  day  and 
by  night  to  all  proclamations,  notices,  legal  advertisements,  and  which 
will  henceforward  render  unnecessary  the  de&cement  of  walls  and 
houses  by  bill-sticking,  placarding,  and  chalking. — Oct.  21. 

X  Lingford,  Nottingnam,  lace-machine  manufacturer,  for  certain 
improvements  upon  machines  now  in  use  for  the  purpose  of  making 
that  kind  of  lace  commonly  known  by  the  name  of  bobbin-net,  Bucking- 
ham laoe-net. — Nov.  J . 

Hev.  J.  Somerville,  Edinburgh,  for  the  prevention  of  all  accidental 
cfischarge  of  fowling-pieces  or  other  fire-arms. — Nov.  4-. 

J.  Croslef ,  Cotta^e-Iane,  City-road,  for  better  ensuring  the  egress  of 
smoke  and  rarefied  air  in  certain  situations. — Nov.  4« 

T.  R.  Guppy,  Bristol,  for  certain  improvements  in  masting  vessels. — 
Nov.  4« 

J.  Head,  Banbury,  Oxfordshire,  hosier,  for  improvements  in  ma- 
chinery for  making  cords  or  plait  for  boot  and  stay  laces. — Nov.  4. 

W.  Church,  Birmingham,  for  improvements  on  augers  and  bits  for 
boring,  and  in  the  apparatus  for  making  the  same.-^Nov,  4. 

W.  Busk,  Broad-street,  for  improvements  in  propelling  ships,  boats,, 
or  other  vessels,  or  floating  bodies. — Nov.  4. 

J.  White  and  T.  Sowerby,  both  of  Bishop  Wearmouth,  Durham, 
merchants,  for  their  improved  air  furnaces  for  the  purpose  of  melting 
or  fusing  metallic  substances. — Nov.  6. 

J.  Moore,  Broad  Weir,  Bristol,  for  improvements  upon  steam-engines, 
or  steam-engine  apparatus. — Nov.  6. 

.  T.  Cartmell,  Doncai^ter,  gun-maker,  for  an  improved  cock  to  be 
af  pUed  to  the  kck  of  an^  gun,  piistol,  fire-arms,  .or  ordnance^  £Br  the 
purpose  of  firing  the  same  by  percussion. — Nov.  6* 
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Article  XIV. 
METEOROLOGICAL   TABLE. 


Barometbr.          ! 

TiieRacflPME'CBit. 

1824. 

Wind. 

Max. 

Mm. 

Man. 

Mia. 

£▼81^ 

B«a. 

12tbMon. 

Dec.  1 

W 

29-78 

29-47 

43 

30 

— 

« 

s    w 

2978 

29-63 

45 

32 

.^ 

45 

3 

N    W 

29-72 

2965 

58 

30 

— 

06 

4 

N      E 

29^75 

29-72 

38 

31 

— 

55 

5 

N 

3002 

29-75 

40 

27 

— 

6 

S      W 

3000 

29*72 

44 

31 

— 

18 

7 

w 

30-03 

29-72 

42 

35 

— 

8 

w 

30-03 

29'S7 

46 

32 

— 

06 

9 

w 

30-10 

29-87 

43 

28 

— 

20 

10 

N    W 

30-28 

30-10 

42 

24 

— 

11 

S      W 

30-42 

30-28 

42 

38 

— 

02 

12 

S      W 

30-54 

30-4-2 

46 

38 

.— 

13 

N    W 

30-59 

30-54 

48 

42 

— 

14 

w 

30-60 
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The  observations  in  each  line  of  the  table  apply  to  a  period  of  twenty-four  hocin, 
b^inning  at  9  A.  M.  on  the  daj  indicated  in  the  first  c^mmu  A  dash  denotes  that 
the  faBdfti»nd*dfla  in  tlie  next  &UoiriDg#biamitifliu 
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AEMARKS. 


Tmtlfth  MotUh. — 1.  Fine  9.  Fine  moming;  very  rainy  night.  3«  Cloudy  i 
niny  night.  4.  Rainy*  5.  Overcast.  6.  Hoar  fnwt :  fine  day.  7,  8.  Fine. 
9.  Fine  day:  rainy  n^ht.  10.  Fine.  11.  Driszling.  12.  Fine.  IS.  Glooniy. 
14.  Very  dark  morning:  gloomy  day:  drizzling  evening.  13.  Cloudy  and  fine:, 
lain  at  night.  16.  Fine*  17,  18.  Drizzling.  19.  Cloudy.  20.  Squally.' 
91.  Stonny.  22.  Squally:  an  extraordinary  rise  of  the  barometer  in  the  night. 
SS.  Very  line.  24.  Runy  morning,  with  high  wind:  squally  day.  8.5.  Rainy  niom. 
ingt  fine  afternoon.  86.  Fine.  87.  Fine.  88.  Ramy.  89.  Very  fine  day. 
SO.  Ctoydy.    SI.  Dricaling. 


RESULTS. 

^I^ds:    N,8;  N£,  1;  S,  1;  SW,  II;  W,  II;  NW,5. 

Batoroeter :  Mean  hei^^t 

For  the  month •  SO-008  inches. 

For  the  lunar  peiiod,  ending  the  ISth 89*8 

For  IS  days,  ending  the  12th  (moon  north) 89-911 

For  14  days,  ending  die  86th  (moon  south;. 89*908 

ThMBometer:  Mean  height 

Forthemondi 41-8580 

Forthelunar  period,  ending  the  ISth ••  48*155 

For89dayB,  thesun  in  Sagittarius 41*259 

Evaporation........... 1*84  in* 

Rain S^IO 


JMmtfory,  Siratfordt  First  Monthy  85,  1885.  JL.  HOWARD. 
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MARCH,   1825. 


Article  I. 


Opi  the  Life  and  Writings  of  Claude^LouisBerthoUet. 
By  Mr.  Hugh  Colquhoun. 

(Concluded  from  p.  96.) 

.  After, seeing  the  important  services  which  the  distinguished 
friends  Bertholiet  and  Monge  rendered  to  France  in  the  earhr 
.years  of  her  revolutionary  warfare,  the  public  confidence  which 
the  men  of  science  then  generally  acquired,  and  the  political 
weight  which  in  a  manner  aevolved  upon  them,  nothing  seems 
more  natural  than  that  men  like  these  friends^  who  were  as 
remarkable  for  their  taste  as  for  their  talent,  should  be  deputed 
by  the  Directory  in  1796,  on  the  occasion  of  that  brilliant  and 
wonderful  campaign  of  Bonaparte  which  completely  subju^ted 
Italy,  to  proceed  to  that  land,  and  select  those  works  of  science 
and  art,  with  which  the  Louvre  was  to  be  filled  and  adorned. 
While  engaged  in  the  prosecution  of  that  duty,  they  became 
acquainted  with  the  victorious  general.  To  know  such  men  was 
^  esteem  them  :  and  Napoleon  had  penetration  enough  to  feel 
bow  important  their  friendship  mignt  ultimately  prove.  He^ 
therefore,  cultivated  their  acquaintance,  and  was  happy  after- 
wards to  possess  them,  with  nearly  a  hundred  odier  philoso^ 
phers,  as  his  companions  in  the  next  expedition  which  he  under- 
took. In  this  instance,  he  no  doubt  expected  that  his  conquestB^ 
and  their  researches,  while  they  both  redounded  to  the  honour 
of  their  country,  would  also  equally  tend  to  surround  the  Com- 
mander-in-Chief with  an  eclat  which  might  favour  the  develop- 
ment of  his  schemes  of  future  greatness.  This  expedition  was 
the  invasion  of  £g3rpt. 

This  attempt,  which  had  long  been  regarded  with  a  favourable 
eye  by  the  French  cabinet,  as  likely  to  furnish,  after  a  few  brilliant 
yet  easy  victories,  a  soil  which  should  become  colonized  by  and 
tributary  to  France,  and  which  promised  to  produce  rice,  sugar, 
com,  and  coffee,  in  abundance,  to  the  injury  of  the  Indian  posr 
sessions  of  Britain,  was  at  length  in  1798  embarked  in^  under 
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the  command  of  Napoleon,  or  as  he  was  at  that  time  styled,  the 
General  of  the  Army  of  Ital^^t.  Ihter^sfing  as  the  result  of  (he 
expedition  was  to  the  political  affairs  ot  Europe,  it  was  not  less 
so  to  the  scientific  world.  Maiij^  of  the  most  illustrious  names 
in  France,  in  every  department  of  philosophy,  Berthollet,  Monge, 
Andr6ossjr,  Penon,  Malu8,Descostils,  Levavasseur,  Fourier,  &c. 
accompanied  the  irihy  ib  th it  coufatfy  wnick  Had  been  the  cradle 
of  so  many  useful  arts  and  of  as  much  knowledge,  and  with 
them  the  light  of  science  onee  more  shone  on  the  splendid 
remains  of  ancient  Egypt.  In  0|:der  the  more  effectually  to 
co-operate  in  the  cause  of  Ktiowledge,  these  gentlemen  formed 
themselves  into  a  society  namfed  the  "  Institute  of  Egypt,'* 
which  was  constituted  on.  precisely  the  same  plan  with  tnat  of 
the  National  Institute  at  rari^.  Their  first  meeting  was  on 
6  Fructidot  slith  ySar  of  the  Republic  (1798),  and  af^r  that 
they  continued  to  agseo^ble  a.t  stated  intervals  :  on  each  occa- 
sion, memoirs  were  read  by  the  respective  members,  of  which, 
the  climate,  the  inhabi'tkilts,  dhd  th6  iisltural  and  artificial  pro- 
ah'ctfe  of  the  feoutitrir  thfey  had  just  eiitei-dd)  tdgfethei*  v^itfi  ito 
atitiiiullifes^  fotriied  importatit  Subjects;  After  tneif  retiihi  \A 
Ffanfee,  there  \vas  published  in  1800  k  highly  ihtfeWstinff  VoluteS 
bf  Memoirs  df  the  Iiistitiite  of  Egypt^^ — a  Work  to  wnich  the 
names  dbbve  quoted  Vere  the  ehiet  contributors. 

It  is  by  ilb  means  otie  of  the  ledst  interesting  pbrtidns  of  th^ 
tiiistor^  bf  otit  chethiist,  that  in  which  he  became  ihtithate  with  th§ 
{best  ektrabi-dihary  character  of  modern  timefi,  and  in  which  hi 
is  found  tb  Be  thb  pHncipal  ageht  in  ftsiSembling  that  distinguish^^ 
comptoy  of  sdvari^  v^ho  afterwards  formed  themselves  into  the 
Egyptian  Ih*titute.  Napoleon,  during  his  occasional  intercourse 
with  Bferthbllet  in  Italy,  had  been  alike  captivated  by  so  gtekt.k 
Mmplicity  8f  irianners^  joid'ed  tb  such  force  and  depth  of  tbinkii 
Ihg,  as  hfe  sbbil  JiCTceived  tb  chai^cterise  th^  chi&mist;  When^ 
therefore^  he  sobtt  after  returried  tb  Paris,  where  he  enjbyed  k 
few  months  of  cbni]5arative  lUisurev  ^mid  the  caf^sses  and  ifidixii^ 
irktibn  of  all  fank^  in  tli(^  state>  h^  i-esolved  tb  emplby  the  tim^ 
Of  ^hibh  he  h^d  thfchlhe  dispb^al^  iii  stttdyiftg  ^heAr&ttf  lihd^f 
Bettholtet;  It  wait  ilbw  that  this  illustrious  pupil  iiiip&rt^d  toth^ 
philosbpHfer  hii  purtio^ed  expeditibh.  to  Egypt>  bf  whici  no 
trhife^er  ivafe  tb  be  iSpreAH  aBtbiia  until  the  blow  wfts  teady  to 
fall,  and  beggfed  him,  at  th^  sathtfe  tirttfe,  Abt  iiiel'ely  tb  accoinptoy 
Ae  aritoy  himself,  but  tb  chboSfe  s'ubh  men  of  talent  and  expi^ 
ri^nce  as  he  conceived  fitted  to  find  there  ah  eiiapibVment  Wbt-thy 
of  the  fepfehtrV  ^icH  IfigJ^  visitfedj  ted  blf  mi  w«fehs*ht  thfem 
fbHh.  Fbir  Bmhbllet  tb  ift^ite  fb^h  tb  tiiH!^rt»ke  ^  hfizat^bdi 
<iiblbaiti%h;th%  hatHl%  aiid  d%st!natioh  bf  v^hich  he  was  hbtpfer- 
iAmHA  tb  tiMBia  tb  thim,  M«  ilkth^tk  difficult  and  detifcat^  task^ 
im^h  hhrnm-  U  «aM«stl)r  uhdeHobfc.  All  that  fib  dai%d  mj 
id  thdse%hbmh«  eng^ed  M  (fie  etat^i^lrpH^,  #a^  di&ply>  ih  ^d 
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ftfabfiaria  Wttrfls  bf  Cuvier,  Je  serai  nvec  totis:  and  lieteif  \^ad 
ffilrle  a  ttotk  perfect  prdof  of  esteem  and  affection  given,  Hy  tlie 
tihi¥^^kl  dissent  bf  ihen  of  scieiice,  to  ahy  individual,  thatithos6 
diWingiilihed  dssociates  noW  fteeW  accorded  to  fletthoUet,  in 
ttedgitig  tHiSrilteelVe^  to  encounter  those  dangers  of  which  Uiey 
ineW  nothing,  but  th^t  he  ^as  to  sh^re  them.  But  for  the 
exifetfetiW  df  Bufch  a  mah  as  BeftboUet,  who  possessed  at  once 
the  ^liili^  confidence  of  Ihfe  General,  flbd  the  perfect  ei^teeifi  and 
ffegkrd  of  niiSn  of  science,  it  triust  have  ^rovfed  Wholly  imp66feibl6 
tb  ilillt^  oil  this  bcca§ioh  the  advane^iiietit  5f  knowledge  With 
the  progress  of  the  French  arms. 

Oftfe  of  the  Itlbst  impdttdht  essays  furiilfehed  by  Bertholl6t  to  the 
Instit\jite  of  Egypt,  i*esillted  from  an  iftvei&ti^attott  into  the  nature 
5f  certain  ^hehotnehd  presented  by  the  Ifdlroh  Lfeikes  iii  thei 
afeighbblii'hoba  of  Cairo,  feitiiated  oti  the  bordelrs  of  the  Besart. 
fttid  givittfe}  name  to  the  Valley  of  the  Sit  Lakes.  The  beds  of 
thfe§e  bodies  of  water  appear  to  be  generally  composed  of  cdlca- 
teotts  rbtk,  kiid  the  water  itself  i^  more  or  less  brackish,  in  con- 
getjiibnce  of  thb  presence  of  a  saline  matter  almost  entii'dif 
feonsisting  bf  common  *alt.  These  lakes,  although  extenstve^j 
arfe  generally  fehallow ;  ahd  although  annually  filled  to  overflow- 
ing, they  are  rapidly  dried  up  again  to  a  large  extent,  in  conse- 
quence of  the  high  temperature  and  remarkable  dryness  bf  the 
climate.  As  the  water  retires,  it  deposits  over  the  whol6  ^Urfac^ 
dfthe  coiintry  an  inexhaustible  stipply  of  ahard,  compabt,  saline 
fcbncretion,  Consisting  of  a  mixture  of  Carbonate  ana  mtiriate  bt 
soda.  This  substance  contains  sO  much  of  the  former  of  thesfe 
salts,  that  it  is  extremely  valuable  for  every  purpose  to  which 
that  alkali  can  be  separately  applied.  Accordingly,  imfnense 
quantities  of  it  are  annually  collected  undef  the  isuperintendencfi 
6f  government,  and  it  is  hot  only  distributed  over  the  Country  in 
ca^ravatis,  but  Was  at  bne  time  exported  in  great  quahtitieis  t6 
Prance,  England,  Italy,  and  other  parts  of  Europe.  The  bri^ii 
bf  this  cktbonat^  of  soda  was  a  question  of  much  interest,  but 
one  the  resolution  of  which  was  attended  With  no  sm^  difi- 
cnlty. 

Tntg  Wat^i:  in  its  oHginal  state  contains  little  else  than  muriate 
6f  soda  :  during  evaporation,  a  quantity  of  this  gait  disapp^arSI, 
and  is  replaced  1>y  Carbonate  of  soda.  What  is  the  cause  of  thi« 
Ching^t  tt  l^hould  seem  that  it  must  be  the  result  bf  a  decom-^ 
position  of  pdrt  of  the  dissolved  muriate  of  soda :  yet  what  id  ths 
mahner  in  Which  this  decotaposltion  is  effected : 

It  was  to  attempt  the  solution  bf  this  interesting  problem  that 
BferthoUet  accompanied  Andrlossy,  in  the  Survey  which  that 
officer  Wafe  taking  of  the  Natron  Lakes  and  of  the  adjacent 
cotintry,  Upbh  B^amining  carefully  the  bed  of  the  Lakes,  in  thd 
hopfe  that  som^  light  might  theffeby  be  thrown  on  the  object  bf 
his  research,  M.  BerthoUet  made  the  important  obsertatidttthtii 
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it  consisted  chiefly  of  the  carboDate  of  lime,  and  this  led  him  at 
ODce  to  the  true  source  of  the  carbonate  of  soda.  He  immediately 
conjectured,  and  was  soon  after  enabled  most  luminously  t6 
demonstrate,  that  this  salt  originates  in  a  double  decomposition, 
which  takes  place  to  a  partial  extent  between  the  carbonate  of 
liine.and  the  muriate  of  soda:  it  does  not  occur  when  at  the 
ordinary  temperatures  water  impregnated  with '  common  salt 
filters  through  the  pores  of  csu^bonate  of.  lime  ;  but  Berthollet 
showed  in  the  most  convincing  manner  that  in  this  instance  it  is 
the  effect  of  the  peculiar  situations  to  which  these  two  bodies  are 
exposed  at  the  Natron  Lakes. 

.  The  data  on  which  he  founded  his  opinion  were  extremely 
simple.  He  asserted  first  that  there  must  exist  a  mixture  of  the 
substances  carbonate  of  lime  and  muriate  of  soda ;  and  this 
mixture  cannot  but  be  formed  to  a  certain  extent  so  soon  as  the 
water  of  the  Lakes  has  evaporated,  so  as  to  leave  a  part  of  its 
original  bed  diy.  He  asserted  second,  that  there  must  exist  a 
pretty  constant  thoug^h  irregular  moistening  of  this  mixture  with 
water.  Experience  proves  this  also  to  be  the  case.  Under 
these  circumstances  ne  showed  that  a  portion  of. the  muriate  of 
soda  must  invariably  be  converted  into .  carbonate,  iu  conse- 
quence of  a  decomposition  taking  place  between  it  and  the  car- 
bonate of  lime,  the  want  of  energy  of  the  latter  being  com- 
pensated by  its  proportionally  greater  mass. 
.  On  this  occasion,  our  chemist  was  again  greatly  instru- 
mental in  teaching  his  country  how  to  avail  herself  of  one  of 
her  most  valuable  resources,  which  had  nevertheless  remained 
till  now  nearly  unknown,  and  of  very  partial  use.  All  the  car- 
bonate oif  soda  consumed  in  her  bleacnfields,  her  glass,  soap, 
and  other  manufactories  in  such  quantities,  had .  hittierto  been 
constantly  imported  from  abroad,  or  had  been  extracted  from 
barilla,  at  a  comparatively  greater  expence.  Whilst,  therefore, 
it  is  true  that  Le  Blanc  had  the  merit  of  first  attempting  in 
France  the  manafacture  of  this  substance  out  of  the  muriate  of 
soda  or  sea  salt,  yet  it  was.  only  after  the  views  furnished,  by 
Berthollet,  after  the  practica!  application  which  he  made  oif  the 
knowledge  he  had  acquired,  that  the  formation  of  the  carbonate 
of  soda  from  sea-salt,  by  processes  analogous  to  those  which 
nature  employs  in  Egypt,  became  universally  practised  in  that 
country..  From  that  time,  however,  she  has  constantly  supplied 
herself  from  a  mine  wholly  inexhaustible,  but  which  she  knew 
not  previously  how  to  work,  with  all  the.  immense  quantity  of 
that  useful  alkali  which  she  daily  consumes.  To  call  this  revenue 
out  of  what  had  previously  yielded  absolutely  nothing,,  and  from 
a  quarter  which  remains  for  ever  ready  to  furnish!  an  abundant 
supply,  is  not  to  give  a  beneficial  direction  to  commerce,  but 
•absolutely  to  create  a  national  wealth.  The  sum  of  money  thus 
annually  saved  to  France  has  been  computed  at  more  than 
40,000,000  of  livres.    Here  again  the  prosperity  and  the  arts  of 
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ais  cbuntry  seem  to  follow  in  the  train  of  Berthollei*s  scientific 
research;  and  to  spring  up  and  flourish  at  his  command. 

The  visit  to  the  Natron  Lc^es  was  thus  productive  of  two 
^eat  advantages.  It  benefitted  science  by  furnishing  the  solu- 
tion of  what  had  long  been  a  very  interesting  but  a  very  puzzling 
problem/  and  it  furnished  a  new  and  useful  process  to  the  arts  of 
every  commercial  country  having  immediate  access  to  the  sea.. 
But  besides  these,  it  was  attended  by  a  third  result,  contrasted 
with  which  the  other  two  may  be  almost  said  to  lose  their  com« 
parative'  importance.  This  is  a  strong  expression,  but  few- philo- 
sophers .will  not  account  it  a  just  one  wnen  they  are  informed 
that  the  new  views  which  forced  themselves  on  the  rich  and 
origihal  mind  of  Berthollet^  as  he  studied  the  progresis  of  the 
phenomena  of  the  Natron  Lakes,  in  order  to  explain  the  manner^ 
m  which  the  two  salts  act  upon  and  decompose  each  other, 
opened  up  to  him  a  train  of  ideas,  which  after  being  matured  and , 
digested,  formed  the  subject  of  the  profoundest  work  that  has 
hitherto  appeared  on  the  nature  of  chemical  affinity.  The  out^ 
l\nes  of  this  work  were  already  sketched,  and  indeed* its  leading 
doctrines  were  nearly  developed  ere  BerthoUet  left  Egypt.  He 
read  a  memoir  on  the  subject  to  the  Institute  of  Egypt,  which  he 
published  immediately  on  his  i;eturn  to  France ;  and  after  many, 
interesting  experin)ents,  and, much  additional  illustration  and; 
development  of  his  principles,  the  work  itself  appeared  a  few 
years  after  under  the  title  of  Statique  Chimique.  *  -, 

During  the  whole  of  this  expedition,  BerthoUet  and  Monge 
again  distinguished  themselves  oy  their  firm  friendship  for  each 
other,  and  by  their  mutually  braving  eveiy  danger  to  which  any 
of  the  common  soldiers  could  be  exposed.  Indeed,  so  intimate 
was  their  association,  that  many  of  tne  army  conceived  BerthoUet 
and  Monge  to  bex>ne  individual,  and  it  is  no  small  proof  of  the 
intimacy  of  these  two  savans  with  Napoleon,  when  it  is  learned , 
that  the  soldiers  had  a  dislike  at  this  corporate  personage,  from 
a  persuasion  that  it  was  at  his  suggestion  they  had  been  led  into 
a  country  which  they  detested. 

It  more  than  once  occurred  in  the  course  of  the  campaign, 
that  BerthoUet's  courage  and  integrity  were  put  to  a  severe 
test ;  and  it  is  gratifying  to  reflect  upon  the  manner  in  which  he 
acquitted  himself.  It  happened  on  one  occasion  that  a  boat  in 
which  he  and  several  others  were  conveyed  up  the  Nile,  was 
assailed  by  a  troop  of  Mamelukes,  who  poured  their  small  shot 
into  it  from  the  banks.  In  the  midst  of  this  perilous  voyage, 
M.  BerthoUet  began  very  coolly  to  pick  up  stones  and  stuff*  his 
pockets  with  them.  When  his  motive  for  this  conduct  was 
asked,  "lam  desirous,",  said  he,  "that  in  the  case  of  my , 
being  shot,  my  body  may  sink  at  once  to  the  bottom  of  this 
river,  and  may  so  escape  the  insults  of  these  barbarians,** 

On  a  conjuncture  when  courage  of  a  rarer  kind  was  required^ 
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fififtfodU^^  WM  not  ftiund  ^ftnting.  The  plftgue  bfek^  out  ui  tke 
French  army,  w^i  this,  added  to  th^  pawy  fiitigttfm  tbej  had 
aievipusly  f ndured,  the  dUeases  under  wbieh  they  werf  w^ady 
labouriag  eawiins  the  I099  pf  the  eye»  and  pf  othei?  t»emben»  it 
wan  feared  wight  either  lead  to  maurreotiori  oa  the  Q»e  hand,  or 
totally  sink  the  npirits  of  the  men  iato  deepair  en  the  otl^er.  But 
Acre  was  qot  yet  taken,  the  eKpedition  had  aaeompUebed  nothiiif 
^f  permanept  advantage^  apd  the  general  was  awious  to  diasem^ 
Ue  tP  himself,  and  to  conceal  from  his  troops,  the  fetal  tntellir 
^eace.  When  the  opinion  of  M.  BertboUet  was  however  asked 
in  council,  he  spoke  at  onee  the  plain  and  simple,  though 
nnwelcope  truth.  He  was  assailed  immediately  by  m 
9»Qst  violent  reproaphes,  (^  la  a  week,"  said  he,  "  jny 
opinion  will  be  unfortunately  but  too  well  vindicated."  It  waf 
fis  be  foretold ;  and  when  nothing  but  a  hasty  retreat  could  save 
the  wretched  remains  of  the  army  of  £gypt,  the  carnage  of  Ber» 
tbflllet  was  seized  for  the  eonvenieuce  of  some  wounded  ofllcers; 
issmediately  upon  which,  and  without  the  smallest  discomposure, 
he  travelled  on  foot  across  twenty  leagues  of  the  desart. 

^apqlepn  knew  to  appreciate  ebaracter ;  and  the  coaduet  of 
BerthoUet,  even  when  most  contrary  to  his  wishes,  had  ever 
Qpmmanded  his  esteem.  Once  n^re,  therefore,  they  were  com- 
panions in  that  most  hazardous  voyage  in  which  Napoleon  tra« 
yerped  half  the  Mediterranean  in  a  single  vessel,  at  a  time  when 
it  was  scoured  by  pur  fleet,  and  arrived  in  France  to  effect  an 
^tantaneous  revolution  in  the  government.  Long  afterwards, 
when  be  bad  attained  to  the  highest  pit^h  of  power,  however 
immersed  he  might  be  in  state  atfairs,  he  never  forgot  his  asso^ 
piate  Berthollet,  He  was  ia  the  habit  of  placiag  all  chemical 
discoveries  to  his  account,  to  the  frequent  ^uaoyanca  of  our  eher 
mist,  and  when  an  unsatisfactory  answei?  was  given  to  him  on 
any  scientific  subjept,  he  was  in  the  habit  of  saying,  '^  Well,  I 
ihall  ask  this  of  perthoUet/'  Napoleon  did  not,  however,  limit 
bis  aSeption  to  ti^ese,  however  striking  proofs  of  his  regard ;  but 
having  been  informed  that  BerthoUet's  earnest  pursuit  of  science 
bftd  led  him  to  so  much  expenditure  as  considerably  to  embarrass 
his  circnmstancf  s,  he  sent  for  him,  and  said  in  a  tone  of  affec^ 
tionate  reproach,  ^^M.  Berthollst,  I  have  always  100,000  erpw^s 
at  the  servicA  of  n^y  friends,"  and  ia  fapt  this  scim  was  immer 
diat€|ly  presented  to  him.  Besides  this,  he  was,  upon  his  return 
from  Egypt,  nominated  a  senator  by  this  First  Ponsul,  and  after^ 
.wards  received  the  distinction  of  Grand  Officer  of  the  Legion  of 
Honour,  Grand  Cros^  of  the  Order  of  B^union,  Titulary  pf  the 
Saeatojrerie  of  MontpeUier;  and  under  the  empire,  he  W8# 
created  a  Peer  pf  France,  receiving  the  dignity  of  Count,  The 
stdvancement  to  these  offices  produced  n^  change  iu  the  maimers 
of  Berdioliet ;  of  which  be  gave  a  striking  proof  ^y  adoptifig  as 
^8  armorisJ  distinction,  at  the  time  when  others  eagerly  blasted 
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|t  n^as  in  1^3  tb^l;  BerthoU^t  published  bis  iipork  on  Chemical 
gt^tiqi^.  L^yoisiier  ^ad  established  almp^l^  notbipg  positive  9jp 
preaise  ^ith  regard  to  cbeinical  affinity,  ^nd  it  renfained  a  topig 
/ffhich  few  csur^d  to  a^say,  oq  account  pf  its  di^cultv,  until  the 
researches  pf  BerthoUet,  at  tibe  $fatroi^  I^kes  of  Egjrpt^  s^g-s 
g^ste4  tp  him  a  train  of  ne^  id^ftf  W-  the  subjept  Wbiph  i^e^^e 
t^w  publii»hc$d  under  (be  fppfopri^te  title  of  the  Statique  C\^lr. 

Cbenjiifts  bad  no  soopi^r  n^ade  tbemselves  familiar  yn^h  tbe 
^9ti|)ctiy^  char^pt^rfi  by  ^hiob  ipdividual  ^ubstai^ces  o^y  b^ 
^^S?^i^44)  w^^  th$  w^qv^  epefg[y  ^i|:h  which  twq  bpdies  act, 
upon  a  thifd  bec|ing  9  ma^er  of  pfotoriety .  Geoffroy;,  pn^  pf  tha 
f4ili<^9t  of  tbose  v^bo  tPQf  a  philosophical  view  of  the  uaturp^  of 
f^lbii^tioa,  advanced  i  general  ibeory  on  the  ^^bjept  whicb 
11*9?  ^ag^fly  pi^braced  by  the  chisipiica}  world,  ^d  wnicl^  hiq 
fOfBii^l^prs,  part;icuiarly  Bergqiann,  contributed  a)gteria|}y  tQ 
fxteng  fnd  to  poinplete.  Apcprdinj;  tpthis  t|ieory/ ch^mic^ 
affinity,  or  the  reciprocal  tendency  ofsubstances  to  comoinatiQn^ 
is  an  ioya|riab}e  force  :  its  ioit^i^gify  ^Iso  is  di^erpnt  m  eaqh  iudi- 
yidua|  sub^t^^ce,  and  i^  expfessibl§  in  numbers.  Tfiis  second 
prppprty  wa^  4l^^P^j^ed  in  other  words  by  saying  that  ?i^fi^nity  i§ 
^Ifc^ivef  tba(  i|,  a  t^ub^ta^c^  ^r^ady  combined  with  ai^ptberi 
W^f^  presented  tp  ^  tbifd,  for  i^bipb  it  ppsse^ses  a  still  more 
fSfFgf tic  jiLffipity,  s^i^arate^  from  the  former,  anf),  by  preferenpe;^ 
^H^phes  itself  e^jjli^^iyiBly  tp  the  ^fitter. 

'fhi§  byBP^!^e>|9  P^  the  existej^c^  pf  ^p  infipit^  number  of 
^or<^,  ^U  Y^cyipg  in  tbeif  intei)fi(y,  appe^fed  to  ^^rtboUet 
^pAPpi^iltent  Wlfb  (bp  p|;d|f)fi|:y  sjimplicity  pf  nature ;  s^ncl  tbp 
g|aUqu^  CbifBique  wa§  ap  ftlerppf  to  demonstrate  that,  just  a§ 
upaep  ihp  ^aine  laiy  of  n^atter  w^  spe^  a  stone  fall  tp  the  e^rtji. 
ind  ^ipp]^^  rise  ftoip  its  §urfape,  ^q  fh^  mqst  opposite  cbefpical 
pbjsn^gifei}^  are  ^ecjucible  frpn^  thp  exi8t;ence  pf  a  jingle  active 
pripijipte,  F^ripijsjy  mo4ifipd  p  i^s  effepts  by  a  very  few  othpr 
^^ses,  wbipl^f  bke  it,  are  equally  distiiict  and  unalterable. 

Chemical  attinity  he  regarded  a^  ^  forcp,  analogous  in  all  it^ 
fffecti,  and  pfob^ibly  indeed  jdeptical  with  the  attr^p(ioi>  of 
giravi^tipp.  Ljke  tf^p  letter,  its  inv^riablp  tendency  is  tp  pro* 
3ttq9  cpm^ijjftifo^,  and  it^  iptei)si^y  i^  proportional  tp  the  quan- 
t^t-Y  9f  Hje  ^ody  in  lybicb  \i  acff .  gut  ^lihoiigj^  it  is  probable 
iWtQe^e  two  iofce^  are  ultim,^t.e|y  of  the  game  n^^ire,  there  i^ 
m  i^ppf^ijt  diffj^re^fie  i^i  the  ^^^^n(^f  in  wbich  they  are  exerf^ed. 
pn^vil^i^i^  cpp^sts  ip  the  muj^ial  attraction  between .  |;wo 
j^^sfs  pf  Q^atter,  situated  s^  Qppsible  distances  frpmj.ii||jb 
9§9t^fir,    If^  ^f j^  ^^f  tbwfpre,  depeftden^  excl^siy^ly-  "9^1 
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the  quantity  of  matter  existing  in  each  mass ;  and  as  the  taw  by 
n^faicb  the  attractive  force  dimrinishea  with  the  distance  is  acieu- 
nctely  known,  they  maj>  in  every  instance,  be  subjected  to  the 
most  rigorous  calcuUtion. 

f  Chemical  affinity,  on  the  contrary,  consists  in  the  reciprocal- 
attraction  between  the  ultimate  particles  of  substances,  between 
which  there  intervenes  only  an  insensible  distance.  In  these 
circumstances,  the  mere  attractive  force,  instead  of  acting  undis-' 
tiirbed,  is  modified  by  the  peculiar  affections  of  the  molecules, 
as  by  their  figure,  their  distance, '8cc.;  and  as  these  affections 
imdoubtedly  vary  in  the  ultimate  particles  of  every  different  Sub- 
stance, it  is  obvious  that  the  modifications  which  may  thils '  be 
produced  upon  the  attractive  force  are  infinite.  And  this  is  the 
reason  why  it  is  impossible  to  estimate  beforehand  the  aiftpimt' 
of  attraction  which  will  take  place  between  the  molecules  of  a&y 
tlvo  substances :  it  must  be  investigated  experimentally. 

If  this  doctrine  be  correct,  the  assumption  made  by  Bergmann' 
and  his  predecessors,  of  an  infinite  number  of  distinct  forces,  all ' 
varying  m  their  intensity,  was  gratuitous,  and  altogether  unne-' 
cessary:  they  are  all  the  results  of  one  great  power,  modified' 
more  or  less  oy  the  peculiar  qualities  of  the  substances  in  which ' 
it  acts. 

An  example  may  serve  to  contrast  in  a  still  more  striking 
manner  the  opposite  views  respecting  chemical  combination  to 
which  these  two  theories  conduct  Suppose  that  to  a  mixture ' 
of  two  acids  we  add  a  quantity  of  an  alkali  insufficient  to  neutral- ' 
ize  any  one  of  them  separately ;  what  will  be  the  result  1  Accord- ' 
ing  to  the  theory  of  elective  attraction,  the  alkali  will  attach 
itself  exclusively  to  the  acid  for  which  it  possesses  the  most 
powerful  affinity ;  while  the  whole  of  the  other  acid,  and  that 
portion  of  the  stronger  acid  in  excess  over  what  is  becessary  to 
produce  exact  neutralization  of  the  alkali,  will  remain  in  a  disen- 
gaged state  in  the  liquid.  Berthollet,  on  the  contrary,  main- 
tained, that  as  the  constant  effect  of  attraction  is  combination, 
and  as  thedegree  of  attraction  is  proportional  to  the  mass  of  the 
attracting  body,  the  two  acids  will  share  the  alkali  between 
them,  and  the  amount  of  alkali  with  which  each  will  be  com* 
bined,  will  be  in  the  compound  proportion  of  its  quantity  and 
the  intensity  of  its  attractive  force. 

At  first  view,  this  theory  may  appear  to  leave  unaccounted 
for  the  decompositions  which  are  such  frequent  consequences  of 
chemical  action,  and  which  are  so  admirably  explained  by  Berg- 
mann's  principle  of  election.  If,  for  example,  to  a  solution  of 
acetate  of  hme  we  add  oxalic  acid,  the  whole  of  the  Ume  will  be 
precipitated  in  the  state  of  oxalate,  and  the  supernatant  liquid 
win  contain  uncombined  acetic  acid.  If  the  constant  effect  of 
aflhiity  be  combination,  it  mav  be  asked,  what  is  the  reason  that ' 
in"  this  instance  the  wholebftnelimedoes  not  Remain  in  solution^ 
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and  combine  with  boUi  acids,  in  the  ordinary  compound  ratio  of 
their  affinity  and  Quantity  ? 

Berthollet's  explanation  of  this  seeming  anomaly  was  exceed- 
ingly luminous^  and  indeed  constitutes  the  leading  characteristic 
ofnis  theory.  The  force,  said  he,  which  produces  combination 
among  substances  whose  constitution  is  different,  and  which  is 
usually  styled  Chemical  Affinity ,  is  merely  6ne  of  the  effects  or 
modes  of  action  of  the  general  principle  of  molecular  attraction: 
another,  no  less  extensive  and  powerful,  is  the  influence  of  this 
principle  in  producing  combination  between  particles  of  a  similar 
constitution.  This  latter  force,  we  have  been  accustomed  to 
call  Cohesion:  and  it  has  been  too  frequently  regarded  aa  a 
power  sui  generis,  as  a  physical  in  contradistinction  to  a  chemical 
power  of  matter,  and  one  which  is  annihilated  the  instant  it  is 
overcome.  On  the  contrary,  as  is  the  case  with  every  other 
compressed  natural  force,  it  continues  to  act  even  after,  by  the 
intervention  of  some  more  powerful  principle,  the  particles  of 
the  homogeneous  solid  have  been  completel}r  disunited. 

Hence  in  every  case  of  chemical  combination  and  decomposi- 
tion, the  affinity  of  cohesion  and  the  affinity  of  combination 
must  constitute  direct  antagonists  to  one  another's  action ;  and 
when  two  substances  are  placed  in  a  situation  favourable  to 
chemical  action,  they  will  either  remain  unaltered  or  a  combina- 
tion will  take  place,  according  as  either  of  these  two  forces  pre- 
dominates in  intensity  over  the  other.  According  to  this  theory 
it  should  be  observed,  decomposition  must  be  proscribed  from 
the  list  of  the  causes  which  tend  to  produce  chemical  changes  : 
they  are  invariably  the  consequences  of  combination.  Thus,  in 
one  of  the  illustrations  already  adduced,  the  cohesive  affinity  of 
the  constituents  of  the  oxalate  of  lime,  is  more  than  sufficient  to 
counterbalance  both  its  tendency  to  combine  with  water,  and 
the  affinity  of  the  acetic  acid  for  the  lime  :  it  consequently  pre-. 
cipitates,  and  leaves  the  acetic  acid  in  a  disengaged  state  in  the 
liquid. 

Another  important  circumstance  which  modifies  the  affinity  of 
combination  is  elasticity.  Many  substances  acquire  such  a 
tendency  to  expansion  by  combining  with  caloric  (which  is  the 
cause  of  expansibility),  that  they  become  no  longer  obedient 
either  to  the  affinity  of  combination  or  of  cohesion:  whenever, 
therefore,  their  expansibility  is  sufficiently  augmented  by  the 
accumulation  of  heat,  or  when  the  affinity  by  which  they  were 
held  in  combination  is  weakened  by  the  intervention  of  a  third 
body,  they  quit  the  solid  or  liquid  in  which  they  had  previously 
existed  condensed,  and  assume  the  form  of  an  elastic  gas  or 
vapour. 

Such  is  a  very  general  outline  of  Berthollet's  theory  of 
affinity;  but  it  would  be  impossible  within  the  Umits  to  wnich 
ire  are  niecessarily  restricted,  to  convey  an  adequate  conception 
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he  endeavoured  to  estimate  the  exact  amount  of  aip&nity  e^ertea 
ij[  clien^ig$4  combination,  ^nd  the  eiitent  to  which  it  is  modij^ed 
9r  fiounte^racted  \^y  its  seyersd  riv^il  forces,  as  by  cohesion,  by 
^^pan^on,  l)y  |[ieat|  som|etime§  faFOuriqg  co^ibination  by  dimir 
4isRii^g  poh^piiofi,  s|Oinetip|iQ$  ppposing  it  py  renderijig  que  pf  th^ 
imbgt^ecfs  qiasiiQi  by  ligbt,  by  atmospheric  pressure,  ^fidby  tfef 
slow  in  oppp^itipn  to  t^he  rapid  propagation  of  chemical  ac(ion« 

Th^  recently  ^sj^^blished  principle  of  tl^e  equimultiple  prppoc? 
tion$  jn  wl^JPR  substances  combing,  has  contributed  maten^llj 
to  wes^I^ei)  t)je;  confidence  with  which  chemists  were  disposed  to 
receive  the  cpnclusions  of  ^e^thollet  \  and  indeed  it  is  i^n^eni- 
^bl^  that  ipapy  of  })js  ?issumptions  were  too  vague^  ^nd  tpo  litt)^ 
9upporte4  by  e^parimpntai  evidence,  to  be  admitted  uf^condi-; 
tionally ;  (bat  i^p  principles  by  which  he  s,ttempted  to  estipiai^ 
t)ie  exact  amonn|^  of  apnity  exerted  in  chemical  combinalioA 
yipxp  i;icQncipsive  \  that  he  placed  by  far  tpo  high  an  estimate 
on  the  effipaqy  of  p[)ass  in  chemical  action  ;  apd  tn^t  he  ^[iade  ft 
ipost  unwsrran^ablp  gener^ilis^tion  when  bp  tFaq§fprred  to  the 
constitution  of  solid  bodies  those  laws  of  affinjty  to  which  b9 
^ad  rendered  it  probable  they  are  subject  while  in  a  §tate  9f 
solution.  \\.  is  iiot  tpp  much  to  expect  th^t  the  iiqal  ^stab}i§^^ 
ipent  of  ai^  atomic  t|}epry,  i^pembarrassed  by  arbitrary  assiip^p^ 
tipns,  t^kpn  in  conjunction  with,  the  electro-chemical  tl^epryi 
^ill  conduct  to  a  still  more  perspicuous  conception  of  t^e  laws 
l^hiph  regelate  chemical  combination  \  and  it  is  prQ|}£^ble  tpo^ 
that  these  vi^vys  will  be  foujid  to  coincide  with  the  opinio^ 
^ntertaified  ^y  Perthp)l^t  to  a  much  greater  extent,  tt^an  many 
chemist^  of  the  present  day  appear  disposed  to  admit. 

T^e  pijbliQ^tipn  pf  tli^  Statique  Chimique  involved  BerthpUet 
sppn  ait^fi^^fd^  ^^  ^^^  celebrated  discussion  with  Proust  r^spept? 
n>g  the  prppprtipqs  in  whicl^  substances  enter  into  comt)inaU9p, 
f  his  content;  in  w))ich  the  two  most  distinguished  chemists  in 
Europe  took  diametrically  opposite  views  of  what  may  be  s^id  to 
fqrm  th^  yery  I^^sis  of  th^ir  favourite  science,  could  i^pt  fail  to 
excite  ^(J^ep  sens^ition  fpm  its  commencement ;  and  the  extend 
pf  infprmatipn  possessed  by  each,  and  the  admirable  ingenuity 
wjth  which  eacH  availed  l^imself  of  his  resources,  all  cpntributed 
to  render  the  cpntroyersy  more  and  more  interesting  as  it  prp- 
cg^ded.  Perhaps  it  is  ^ot  going  top  far  to  assprt,  that  since 
B§fgm^pn'§  enforcing  tl^e  use  of  the  balance  in  polemical  rnyef- 
tig^tjopsi  i^Qtbing  ^as  cpntributed  so  much  to  the  establishment 
of  tbp  doctripe  pf  chemical  equivalents  as  the  views  respecting 
CQmoinatioQ  which  Probst  on  this  occasion  promulgated  an4 
supported.  As  this  great  doctrine  has  rescued  chemistry  fron} 
^t)e  domajn  of  empyncism  apd  uncertainty,  and  has  elevated  it 
to  th^  f  an)^  pf  a  mathematical  science,  and  as  its  ultimate  f^'-, 
plisiim^pt  is  owing  more  than  is  generally  apki^9wUi4g^4  j^ 
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it  i|^  a  matter  extremely  obvip^s  to  ol>99rvftti^Pi  (bit  (h^r#  IHTf 
c§rt|tiii  proportions  in  which  chemipal  8Bb|ta{)pQ9  QQii^binf  l>y 
pr^ferencQ  with  each  other.  Thus  ftpni  all  thp  varJQiii  pjoc^i^ie* 
by  which  it  is  possible  to  unite  oxygen  with  irw>  tft®  T§wU 
(with  the  exception  of  a  single  more  recently  c|i9epY^r§(i  Q3|i4e) 
is  Qon^taptly  om  of  two  combipations,  th^  proi)ori;ioi)s  pf  wbicl| 
%ra  unalterable.  These  are  faqailiar  ip  ch^mistr]^  a§  tjie  li(qcli 
find  the  red  oxides  of  iron ;  each  of  them  cbarapteripes  fin(l  fprjiif 
th^  b^is  of  a  peculiar  class  of  salts ;  and  no  other  pi^id§  pf  \l^o^ 
htfi  a  naqie>  or  is  known.  The  general  truth  of  ^  com()inftti9iL 
by  preference,  it  was  impossible  for  BqrthQlleti  to  deny  j  but  \f 
fmrnied  that  wherever  two  bodies  pqssess  a  reciprocal  ^nity 
for  each  other,  they  may  combine  in  an  infinitf;  vi^ripty  of  prpr 
portions.  He  accounted  for  the  apparent  prefe^r^nce  by  suppQ^r 
}ng  that  wherever  it  exists,  it  is  a  consequence  of  the  intesfgf  ^npf 
of  some  foreign  principle,  such  as  cohesion,  elastipity>  S^p*  wik 
th^  simple  operation  of  affinity.  Thup,  he  all^gei!*  whP>^  V^Y 
ordinary,  combustible,  as  hydrogen  or  sulphyr,  or  a?iy  vqI^wS? 
ipetal;  ^s  aino  or  arsenic,  is  ignited,  it  is  ponverted  intp  vapQW 
by  ihe  elevated  temperature,  its  cobesiv<s  attraction  is  pyem 
ppweped,  it  is  at  onoe  placed  in  the  situation  the  mo^t  faypurablf 
for  oombining  to  saturation  with  pxyg^n^  and  the  r^sqlt  i§  of 
QQnw  an  instantaneous  absorption  on  their  part  pf  tbp  greate§|; 

S^rtion  of  that  air  with  which  this  process  can  ever  mit^  thern. 
ut,  on  the  other  hand,  said  he,  when  any  of  the  rapre  fixe4 
metals  is  ignited,  as  tin  or  lead,  it  undergoes  a  prope^g  pf  prpr 
gr^ssive  combination  by  imperceptibly  degrpps  pf.inpre^^p  wi^l^ 
Wygw,  forming  compounds  of  every  variety  b^twpQH  igroi  ^{^4 
that  dose  which  constitutes  the  saturated  oxj^e, 

The  arguments  of  BerthoUet  were  affirpje^  by  hi§  aQt^gOQJftt 
to  be  wholly  without  foundation,  and  his  experiments  wf  r§  pf  p^ 
nounped  to  be  either  inaccurate  or  inconclusive.  Witt)  rp§pe^( 
to  |he  native  oxides  of  iron,  the  instance  ciuotpd  by  Bert^pllpt 
whil^b  seemed  the  most  forcibly  to  illustrate  an4  suppprt  ())e 
viaw  of  combination  in  infinite  variety  qf  prpportipn,  Pf0i|8|; 
took  a  true,  and,  at  the  same  time,  a  mpst  ingenious  vipw-  H^ 
«onpaived  that  although  a  given  mass  of  Qxidjzed  i^W  f^^Y  b§ 
found,  the  constituents  of  which  are  resolvable  iPtp  pxygen  §^o4 
iht  metal  in  any  proportions  between  the  n^axip^g.  a^d.  i^i^iiil^ 
in  which  these  substances  are  ever  found  upit^d,  yet  i^  ^v$iy 
puah  case  the  mass  is  composed  of  the  ^l^ai  and  the  f  e4  oxi4ga, 
mi^ed  through  eai^h  other  in  every  variona  proportion,  ^n4  9(JiU 
no  atom  of  oxygen  is  combine4with  anyon^  atompf  iro^pnle^^ 
m  (m^  or  other  of  the  projport;ion8  which  I9a](.e  ths  hliipj^  Qf  lb? 
r«d  o?dde.    And  the  mode  in  wbiob  he  prQye4  aU  o)(i4ii^^  i?Q9 
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to  be  composed  of  the  black  and  red  oxides  only  was  simple  and 
decisive.  The  red  oxide  of  iron  has  a  less  affinity  for  acids  than, 
the  black.  Take  any  oxide  of  iron  supposed  to  be  intermediate 
between  these  two^- take  any  pretended  MiW  oxide/ and  to  ^ 
warm  solution  of  it  in  muriatic  acid  add  potash  in  small  quanti- 
ties at  a  time.  At  firsts  the  precipitate  obtained  is  of  a  red 
colour^  and  consists  of  the  pure  red  oxide  :  by  and  bye  a  change 
almost  instantaneous  lakes  place  in  the  colour  of  the  precipi- 
tate/which  now  becomes  greeuy  and  is  neither  more  nor  less 
than  a  hydrated  black  oxide.  This  tatter  oxide  continues  to  be 
the  precipitate  obtained  by  this  process,  so  long  as  an  atom  of 
iron  remains  in  solution.  Every  pretended  new  oxide  subjected 
to  this  treatment  is  thus  resolved  into  two,  the  black  and  the 
red,  nor  is  it  possible  to  detect  during  the  slowest  process  of 
precipitation  a  single  vestige  of  any  intermediate  separated 
oxide.  Of  course  the  fair  conclusion  is,  that  no  such  third 
oxide  existed  in  the  solution,  and  thus  the  proof  that  there  is 
no  such  third  oxide  is  nearly  as  conclusive  as  any  proof  of  a 
fiezatitfe  position  ever  can  be. 
,  Trerhaps  the  true  secret  of  the  question  being  hung  up  in  sus- 

Emse  so  long  as  Berthollet  argued  on  the  other  side,  is  to  be 
und  in  the  fact  that  Proust  had  to  establish  a  negative  position. 
If  Berthollet  cduld  discover  any  one  substance  supporting  his 
doctrines,  his  case  was  made  out;  while  Proust,  to  give  even 
feasibility  to  the  views  he  adopted,  was  obliged  to  solve  every 
appearance  quoted  by  his  antagonist.  Under  such  circumstances 
it  IS  plain  that  a  man  of  the  extensive  knowledge  and  penetrating 
ingenuity  of  Berthollet  could  not  fail  to  force  an  opponent  to  a 
very  wide  range  of  investigation  ere  he  could  hope  to  establish 
his  theory.  Accordingly,  besides  the  oxidised  masses  of  iron,  it 
was  necessary  for  Proust  to  examine  the  imperfect  oxides  of  lead, 
copper,  arsenic>  tin,  8cc.  and  to  resolve  a// of  them  into  those 
weu-known  perfect  oxides  which  he  alleged  to  be  their  invaria- 
ble state  of  combination.  In  this  difficult  task  he  was  eminently 
successful,  and  as  an  interesting  example  of  his  mode  of  pro- 
ceeding, we  shall  quote  his  experiments  on  the  calcination  of 
tin,  and  the  results  which  so  fairly  flowed' frtfm  them.  Take  a 
mass  of  tin  oxidized  by  cafcination,  and  wash  it  in  water :  it 
iinmediately  discovers  itself  to  b6  a  mixture  of  unchanged  metal 
and  oxidized  tin ;  for  the  former,  being  much  heavier  than  the 
latter,  is  disengg^ged  from  it  in  minute  particles  during  this 
operation,  and  in  fact,  in  the  original  mass,  this  pure  metal  was 
merely  enveloped  in  an  external  coating  of  the  oxide  of  tin. 
Take  the  oxide  of  tin  thus  obtained  in  a  state  comparatively 
genuine,  and  introduce  it  into  cold  muriatic  acid  :  a  large  por- 
tion of  it  passes  into  solution,  and  an  a:dditional  residue  of 
metallic  jparticles  is  still  obtained; '  which,  on  account  <)if  their, 
tenuity^  had  be^n  carried  along  withthe  oxide  during.  tliewash<9 
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ing.  Since^  therefore^  in  this  mass  of  oxidize^  tiD,  much  of  the 
'metal  had  remained  uncalcined^  the  solution,  conformably  ^to 
Berthollet's  theory/  ought  to  contain  an  oxide  of  tin  at  a  mini- 
mum«  or  at  least  at  one  of  the  infinitely  numerous  inferior  degrees 
of  oxidation.  But  so  far  is  this  from  being  the  case,  that  the 
solution  when  examined  with  reagents  is  found  to  hold  a  muriate 
of  tin  at  exactly  a  maximum  of  oxidation.  The  slow  calcination 
of  tin,  therefore,  does  not  afford  the  slightest  evidence  of  an 
ascending  oxidation. 

From  the  results  of  tiiis  experiment,  and  from  the  investiga- 
tion of  other  imperfect  calcinations,  Proust's  theory  was  placed 
on  a  tolerably  broad  foundation^  and  he  soon  gamed  another 
advantage  by  an  experiment  of  BeithoUet's,  which,  had  it  suc- 
ceeded as  the  latter  had  expected,  must  have  established  his 
theory,  but  which  proved  so  untractable  as  to  involve  him  in  no 
small  difficulty,  and  from  which  it  required  all  his  ingenuity  to 
extricate  himself  with  any  eclat.  BerthoUet  took  a  solution  of 
nitrate  of  ndercury,  in  which  he  presumed  the  acid  mi^ht  be 
obtained  cpmbined  with  the  metal  m  every  stage  of  its  oxidation 
between  the  maxima  and  minima  proportions.  He  very  reason- 
ably inferred,  therefore,  that  by  addmg  muriate  of  soda  to  the 
solution,  a  variety  of  analogous  compounds  might  be  formed  of 
muriatic  acid  with  these  various  oxides  of  mercury.  He  m^de 
the  experiment  with  every  caution,  but  his  extermlor  contirjgent 
principles  constantly  interfered  with  the  pure  operation  of 
affinity,  for  the  results  were  only  two  compounds,  calomel  and 
corrosive  sublimate.  Both  of  these  are  well-defined  and  inva- 
riable combinations  of  oxygen  and  mercury  with  muriatic  acid 
(to  use  the  chemical  language  of  that  period),  the  first  being  an 
union  of  the  acid  with  the  metal  at  a  minimum;  the  second  of. 
the  acid  with  the  metal  at  a  maximum  of  oxidation.  Proust's 
explanation  of  this  apparent  'anomaly  was  a  plain  and  obvious 
one.  All  solutions  of  the  nitrate  of  mercury  must  consist, 
besides  the  acid,  of  the  metal  a.t  a  maximum  of  oxidation,  or  at 
a  minimum  of  oxidation,  or  finally  of  a  mixture  of  these  oxides. 
In  decomposing  these  solutions  with  muriate  of  soda,  the  product 
of  the  first  will  be  muriate  of  oxide  of  mercury  at  a  maximum  of 
oxidation,  or  corrosive  sublimate ;  of  the  second,  the  product 
will  be  muriate  of  the  oxide  of  mercury  at  a  minimum  of  oxida^- 
tion,  or  calomel ;  and  the  products  of  the  third  will  be  a  mixture 
of  the  two  substances  just  mentioned,  or  both  corrosive  subli- 
mate and  calomel,  in  every  possible  proportion. 

The  only  nieans  by  which  BerthoUet  could  account  for  these 
results  was  to  suppose  that  the  mercury  assumes  these  two  con- 
stant states  of  composition  only  at  the  instant  when  it  is  on  the 
point  of  separating  itself  into  two  combinations,  and  that  these 
two  definite  oxides  are  formed  only  at  the  very  point  of  time 
when  the  muriatic  ft9i4  decides  their  sepairatipn  into  a  soluble 
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kfki  ihfibltible  ftklK  Alkd !  bow  oftlsh  in  theory,  ks  #dl  a^  fil 
phibtitB,  deed  the  pfobl^ni  become  stnlngely  difficult  of  inkkitii 
tfa^  ti^b  %nds  iileet;  How  often  db  yib  flbd  tbcit  bu  the  ind^ftl 
Wittg  of  6He  smalt  htofh^nt  Hde  the  eternal  fatea  I  MeYcuif  ii 
indeed  a  nimble,  Uprightly  metalj  yet  ohe  cknttbt  help  a&sehtiiig 
to  the  observation  of  Prbiist,  that  in  this  theort  there  is  i-eilly 
too  much  stress  laid  on  both  its  agility  and  intelligence.  Herfe, 
litlud  he^  we  find  thift  c^nntless  host  of  infinit^y  various  and  fliS'' 
tinct  oxides,  all  constituting  separating  nitrates^  in  ah  ihi^t^M^ 
and  pei^  saltum-,  a9  it  #€lre>  kbandbh  the  fetatibns  the^  bad  oc^u- 
j^ied  in  th^  i^cAle  bf  th^if*  thdtilisand  ahd  bne  oxidations,  to  fly  tb 
thfe  exttettifes  of  thai  scdiej  which  happen  also  to  be  the  posh  df 
caldmel  and  cbrrdsire  sublimate,  the  only  pointis  at  which  tHfejf 
will  feutfer  the  Aniidiis  investigator  to  come  up  with  ahd  ^edttf S 
thfeift  !  What  proidptltude !  Whkt  exacthesd !  Really>  s^ji 
ProttSt>  6M  must  concede  fet  Ifedst  to  M.  Berthbllet,  thAlnbthlfi* 
can  sutpasS  the  admir^bl^  evolutions  and  disciplini^  of  hti 
oxides  ! 

It  wais  ih  this  inanUfer  that  the  controversy  wafe  concluded  6h 
both  sides^  in  the  Uiost  libettd  spirit,  and  at  the  saine  tiin^  Hr^th 
the  InoAt  livelj^  argument  tad  research;  But  before  w^  t6kli 
lekve  of  it,  it  is  no  more  than  due  tb  ProUst,  in  ord^r  to  sho# 
how  admirably  just  and  J^erSpicuouS  was  his  exposition  of  the 
views  which  the  doctrine  of  chfemical  equivalfentii  unfolds,  i6 
state  what  he  himself  then  wrot^  oh  the  subject.  Take  kh 
instance  of  his  reasoning  rtelatire  tb  the  oiidatibn  of  mbtal§. 

The  existence  of  an  infinite  nuinberofdistinct  and  independent 
oxides  is  inconsistent  With  the  ordiniary  progress  bf  nature  ih 
every  thing  else.  In  the  otiddtion  of  metsQs,  ndture  follows  thb 
same  course  as  in  combining  oxygen  with  Any  of  the  combusti- 
bles. The  latter  combine  avowedly  with  defihitfe  and  ihVariablei 
proportions  of  oxygen  ;  and  the  foniier,  when  placed  in  a  situa- 
tion favourable  to  their  union  with  that  substance,  Combine,  it 
the  instant  of  contact,  with  the  whole  quantity  of  it  required  to 
produce  saturation  at  bUe  or  othel*  bf  the  pointis  which  in  com- 
mon terms  we  %tyle  the  miaiimum  or  minimum  of  bxidatlbh.  Irt 
the  isame  mahner,  when  4  molecule  of  any  alkali  Is  placed  in' 
cbntact  vfith  an  igtcid,  It  does  hot  at  first  combine  with  less  ahd 
then  \vith  more  of  the  ijuintity  necessary  for  saturation :  on  the 
contraipjr,  it  in^mttly  attfradtb  the  iciioie  proportion  of  acid,  with 
which,  in  obedience  tb  the  Intaridble  laws  of  its  affinities,  it  dt 
once  forms  a  complete  tibmbinatibn.  The  nropbrtibns  in  which 
substahces  unite  have  been  fixed  by  nature  lirom  all  eternity,  and 
are  ^S  little  under  bUr  t^ontroul  as  are  thbse  affinities  by  which 
the  bbmpobhds  hrfe  upheld.  Elettion  and  propoHion  ate  ivo6 
j^ki  arbnndtohkk  the  wkolt  s^stefn  of  true  combinations  inmrlhhl^ 
i^oives,  whether  in  edct^rnal  nature,  or  in  the  iftDestigdtions  oftne 
chemist.     From  their  ftgenby  result  tfie  laws    exerting   that 
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M^hhtigisihle  kbA  uhiyer&al  domihion  over  m^t^tf  WI)i6h  ^rot' 
^kt^h  the  hftrnibny  between  all  the  telations  and  prbpiartiett  bf 
th^  bdnipounds  fdi'na^d  by  nAture^,  with  those  of  the  mm4  C^mbi^ 
tilkUonS  pfbduced  in  the  laboratoryi  Thid  assigns  thos*  limitft 
of  6fetttratidn>  \thich  neither  liaturfe  nor  art  can  for  an  infttanl 
^ktp  And  iher^  hf  siAyl^  Piroust,  repeating  the  Words  df  Ber- 
tiioUet^  With  Which  the  latter  had  reproached  him  as  implying  an 
fextravagatit  propdfeitidn^  theri^is  indeed  an  tqftilibriiinl  ooedientU 
the  decrees  of  nature,  which  determikeiy  etitn  in  our  Moratorih-, 
the  proportions  of  every  eombiHtition. 

Siich  is  kn  oUtlihe  of  the  profound  view!  btt  the  sdbjefct  of 
S^ttibiiilktiOn  etitdttained  by  ProUst.  We  have  also  ^eeh  thofee 
dh^f^bl^ted  by  Berthollet>  and  the  manner  in  which  th^ir  cohtro^ 
tSrsy  wa&  conducted.  Upon  viewing  the  whole,  Wfe  ihust  adiflit 
that  it  is  rare  in  history  to  ttieet  with  phildsoplifers  feo  eniinetttl;^ 
<b<^leblrated,  maintaining  doctrines  t^o  opposite^  Upon  a  subject  6e 
important,  yet  Without  for  h  moment  stoOjpittg  to  anjr  thing 
unfeir,  or  permitting  the  smallest  rancour  to  mingle  :n  theit 
diS(iussion.  It  must  indeed  be  admitted  that  he  who  had  ibift 
inost  difficult  part  tb  support,  does  occasionally  evade  arguments 
Which  it  was  impossible  rally  ahd  directly  to  meet ;  and  also  thlit 
hil  awkward  manner  of  experimenting  occasionally  put  it  in  hid 
adversary's  powet  to  coiTect  Some  of  his  positions.  But  We  must 
Still  hold  that  the  experimental  and  argumentative  ingenuity  of 
either  party  was  well  poised  against  the  other>  and  that  it  would 
be  difficult  to  point  out  such  another  scientific  discussion  in 
Which  there  may  be  found  so  tnuth  to  interest,  while  nothing 
occurs  that  can  for  a  moment  offend. 

It  was  the  prevalent  idea  previous  to  this  period  that  the 
Mtrefabtion  which  water  always  undergoes  after  being  lotig  kept 
m  wooden  casks,  and  whiiiih  sb  greatly  injures  its  tastb  and 
iHhell,  is  the  efl^bt  of  ah  inherent  prihfgiple  Which  accbmpaniei 
the  liquid  from  the  springs  Berthoilet>  howefei^,  conceited  tM 
cause  of  this  putrefaction  to  be  the  solution  of  ttik  eisitrhctiWi^^ 
terfrom  the  wood,  and  that  this  might  be  prevented  By  bhirrifig 
the  inside  of  the  cask.  This  process  WoUld  po^sea^  the  dduble 
advantage  of  wholly  excluding  the  water  from  thi^  wbbd  bh  tM 
one  hand,  whilst  the  antiseptiti^  ^Ualiti^s  of  the  ^arboh  mUtifc 
eheck  any  putrefactive  tendency  ifa  the  WftlAr  Wh&tftVe'r  ntighl 
Be  it^  origin  on  the  other.  He^accortlin^ly  tdbk  Iw^  casks  df 
the  feanie  materials,  bharred  the  interior  of  ottfe,  Uttd  fiUfed  both 
With  water;  At  the  end  bf  four  months^  the  Wtter  in  the  charred 
feask  had  cbntracted  no  Unpleasant  taste  or  ftlnell  What%f%^> 
4lhtle  the  wat^r  in  the  other  Was  become  !ib  ^Ut^ia^  tkftt  its  Veff 
^mell  was  intolerabie. 

Not  long  aftigrwards,  the  celebrated  hHViglttor  KrUbiflile¥i| 
hilling  iseen  a  statement  of  this  mode  of  preserving  Water  qUoleft 
ill  a  periodiqal  journal^  iminediately  put  It  in  |^ra%Vtoe  With  i 
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EQition  of  his  water  casks,  and  after,  a  few  moalhs'  experience, 
e  subjected  them,  all  to  this  process.  The  comfort  which  he 
enjoyed  from  it  he  mentions  m  a  letter  to  a  scientific  friendi 
dated  Kamschatka,  July  8,  1806 : — "  Our  water,"  says  he,  ''has 
.been  constantly  as  pure  and  good  as  that  of  the  best  spring. 
We  shall  thus  have  had  the  honour  of  being  the  first  to  put  m 
practice  a  process  so  simple  and  so  useful,  and  the  French  che- 
mist will  perhaps  receive  pleasure  from  learning  the  happy  issue 
of  the  method  he  proposea/' 

It  is  a  little  harassmg  to  be  obliged  to  state  now  in  1825,  that 
;neither  the  simplicity,  nor  the  mamfest  advantage  of  this  system, 
has  yet  introduced  it  into  general  use.  But  it  has  been  found 
of  as  much  benefit  to  char  the  interior  of  casks  in  which  wine, is 
kept,  as  of  those  for  containing  water.  Wine  possesses  also  the 
property  of  dissolving  an  extractive  matter  from  the  wood,  which 
injures  its  flavour,  and  peculiarly  exposes  it  to  the  acetous 
fermentation.  It  is  in  consequence  of  this,  that  welUsetuomd 
wine  qasks  are  much  preferable  to  new;  but,  for  the  same  reason, 
charred  casks  are  much  preferable  to  either.  BerthoUet  himself 
was  the  first  to  suggest  this  application  of  his  process,  and  at  his 
request,  M.  Paris,  an  intelligent  wine  merchant,  put  his  proposal 
jto  the  test  of  experience.  In  a  few  years  he  wrote  to  inform 
M .  BerthoUet  that  the  wine  preserved  in  these  casks  was  more 
rich  and  generous  than  it  could  have  been  under  any  other 
treatment.  It  is  really  difficult  to  say  whether  M.  BerthoUet  is 
most  to  be  admired  tor  the  profoundness  and  originality  of  his 
scientific  views,  or  for  his  tact  and  felicity  in  applying  discovery 
to  useful  practice. 

As  we  advance  towards  the  latter  periods  of  the  life  of  Berthol- 
let,  it  is  delightful  to  find,  even  under  his  silver  hairs,  the  same 
ardent  and  unremitted  zeal  in  the  cause  of  science,  which  had 
glowed  in  his  earliest  youth,  accompanied  by  the  same  generous 
warmth  of  heart  that  he  had  ever  possessed,  and  which  displayed 
itself  in  his  many  intimate  friendships  still  subsisting,  tnough 
now  mellowed  by  the  hand  of  time. 

At  this  period,JLa  Place,  beyond  comparison  the  profoundest 
astronomer  and  mathematician  of  his  day,  lived  in  or  neaj* 
Arcqeil,  a  small  village  situated  three  or  four  miles  from  Paris. 
Between  this  great  man  and  BerthoUet,  there  had  long  subsisted 
a  warm  afiection,  founded  on  njutual  esteem.  In  order  therefore 
to  be  near  each  other,  and  enjoy  the  more  frequent  intercourse, 
the  chemist  purchased  a  country-seat  in  the  village.  Here  he 
established  a  very  complete  laboratory,  fit  for  conducting  all 
kinds  of  experiments  in  every  branch  of  natural  philosophy ;  and 
there  soon  flocked  around  him  a  number  of  distinguished  young 
philosophers,  most  of  whom  had  been  the  pupils  of  BerthoUet, 
and  who  knew  tliat  in  his  house  their  ardour  .would  ftt  once 
receive  fresh  impulse  ig^d  direction  from  the.  example  and  cou^"• 
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selfi  of  their  foirmer  instructor ;  tvliile  at  the  same  time  they 
should  be  readily  supplied  with  the  means  of  conducting  those 
experiments  in  which  an  expensive  apparatus  was  requisite. 

Among  the  most  assiduous  and  successful  of  these  young  men 
was  A.  S.  BerthoUet,  the  son  of  the  illustrious  chemist.  He 
had  already  rendered  no  small  service  to  his  countrymen,  by  the 
zeal  and  assiduity  with  which  he  had  co-operated  with  his  father 
in  preparing  and  publishing  a  new  and  greatly  improved  edition 
of  that  valuable  work,  the  £16mens  de  VArt  de  la  Teinture.  The 
names  of  the  father  and  son  stand  togejther  on  the  title*p&^e  as 
joint  authors,  and  the  natural  affection  which  must  ever  siu>$ist 
between  two  persons  connected  by  s6  intimate  a  degree  of  rela* 
tionship  was  in  their  case  strengthened  and  exalted  by  a  com* 
munity  of  feeling,  and  by  kindred  pursuits.  To  the  chemical 
world  in  general  the  younger  BerthoUet  is  well  known,  by  his 
discussion  with  Proust  respecting  the  constitution  of  hydrates 
and  metallic  oxides ;  by  his  memoir  on  ammonia,  in  which  he 
combated  successfully  an  opinion  of  Davy's,  and  established 
the  general  accuracy  of  his  father's  previous  analysis;  by  his 
essays  on  the  chloride  of  sulphur,  and  Lampadius's  alcohol  of 
sulphur. 

ourrounded  by  a  company  of  youthful  philosophers  like  these, 
it  occurred  to  BerthoUet  that  tneir  organisation  into  a  Society 
would  introduce  a  method  and  regulanty  into  their  researches, 
which,  whilst  it  must  be  delightful  to  the  individuals  themselves, 
could  not  fail  to  advance  materially  the  cause  of  science.  This 
was  the.origin  of  the  celebrated  Soci6t6  d'Arcueil,  which  unfor- 
tunately was  as  short  lived  as  it  was  illustrious.  M.  BerthoUet 
was  himself  the  President,  and  the  other  original  members  were 
La  Place,  Biot,  Guy-Lussac,  Thenard,  CoUet-Descostils,  Decan- 
dolle,  Humboldt,  and  A.  B.  BerthoUet.  In  this  class,  we  find 
respectively  the  most  distinguished  men  in  astronomy,  mecha- 
nical philosophy,  chemistry,  and  botany,  which  France  or 
Europe  could  boast  of,  and  the  traveller  Humboldt,  belonging  to 
no  class  in  particular,  but  whose  profoundness  equals  the  univer- 
sality of  his  knowledge. 

This  Society  in  a  few  years  published  so  many  as  three 
volumes  of  the  most  interesting  memoirs,  in  which  we  find  the 
President,  notwithstanding  his  advanced  age,  still  one  of  the 
most  active  and  able  contributors. '  It  is  worth  while  to  make 
an  extract  from  the  Introduction  to  the  first  volume,  in  order 
the  more  clearly  to  show  the  plan  and  the  design  of  the  Insti*- 
tution.  "  There  has  been  formed  an  association  of  a  few  persons, 
the  votaries  of  natural  philosophy  in  all  its  branches,  wilh  a 
view  to  the  improvement  of  the  powers  of  each  individual,  by  th^ 
aid  derived  from  an  union  of  which  the  basis  is  mutual  esteem 
and  similarity  of  taste.    It  has  been  instituted  with  the  addi- 
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tional  design  of  escaping  the  inconveniences  which  aittend  too 
numerous  an  association."  Next  follows  an  account  of  its  con- 
stitution, its  meetings  once  a  fortnight,  the  performing  of  new 
experiments,  the  presentation  of  memoirs,  the  discussion  of 
their  merits,  the  criticising  the  periodical  journals  of  science, 
&c.  After  this  we  find  a  singularly  beautiful  and  delicate  pas- 
sage from  the  hand  of  BerthoUet,  in  which  he  calmly  contem- 
plates at  once  his  own  approaching  dissolution,  and  the  con- 
trasted view  of  the  eternal  duration  and  progress  of  knowledge. 
To  read  it  does  honour  to  BerthoUet :  its  sentiment  reflects 
dignity  on  human  nature.  "  He  with  whom  originated  the  plan 
of  this  Society/'  says  he,  *'  now  feels  as  he  beholds  the  end  of 
his  career  draw  nigh,  the  sweet  satisfaction  of  having  thereby 
contributed  far  more  effectually  to  the  advancement  of  those 
sciences  to  which  he  has  long  devoted  himself,  than  he  could 
have  done  by  those  works  which  he  may  yet  be  able  to  carry  on 
ere  he  die." 

So  calm  a  resignation  to  meet  without  regret  the  close  of  a 
life  which  had  been  so  rich  in  fame  to  himself,  and  iji  benefit  to 
his  country,  accompanied  by  so  pure,  so  enthusiastic  an  attach- 
ment to  science,  it  is  highly  delightful,  and  it  is  eminently  useful 
to  contemplate.  After  this  it  is  severely  painful  to  learn,  that 
the  energy  of  this  Society  was  soon  paralyzed  by  an  event  which 
embittered  the  latter  days  of  the  life  of  BerthoUet,  even  then, 
when  all  seemed  to  promise  it  a  quiet  and  a  tranquil  end.  The 
promising  son  of  BerthoUet,  in  whom  his  happiness  was 
wrapped  up,  was  unhappily  subject  to  the  fearful  m^ady  of 
despondenpy,  which  at  length  grew  upon  him  to  such  a  degree 
that  neither  the  rank  and  fame  of  his  father,  nor  the  aflection  of 
his  aged  mother,  nor  the  respect  of  friends,  nor  the,  honours 
which  science  seemed  to  hold  out  to  his  young  years,  could 
prevent  it  from  gaining  a  gloomy  mastery  over  his  soul.  He 
grew  weary  of  his  existence,  and  at  length  his  life  became 
wholly  unsupportable.  Retiring  to  a  small  room,  he  locked  the 
door,  closed  up  every  chink  and  crevice  which  might  admit  the 
air,  carried  writing  materials  to  a  table,  on  which  he  placed  a 
♦second  :watch,  and  then  seated  himself  before  it.  He  now 
marked  precisely  the  hour,  and  hghted  a  brazier  of  charcoal 
beside  him.  He,  continued  to  note  down  the  series  of  sensations 
he  then  experienced  in  succession,  detailing  the  approach  and 
•the  rapid  progress  of  delirium,  until,  as  time  went  on,  the  writing 
became  confused  and  iUegible,  and  the  young  victim  dropped 
dead  upon  the  floor ! 

After,  this  event,  the  spirits  of  the  old  man  never  again  rose, 
for  the  spring  of  his  hope  was  broken,  and  the  stay  of  his  age 
was  gone.  Occasionally  some  discovery,  extending  the  limits 
of  his  favourite  science,  engrossed  his  interest  and  attention  for 
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a  brief  period;  but  such  was  the  sole  comfort  he  ever  afterwards 
knew,  and  it  too  was  rare  and  short-lived.  The  only  work  which 
he  seems  to  have  undertaken  subsequent  to  this  period  is  a 
memoir  on  the  analysis  of  vegetable  and  animal  principtes,  a 
fi^ld  of  investigation  in  which  he  had  alreiaidy  distinguished 
himself,  and  in  which,  once  more,  with  his  usual  profound  pene- 
tration, he  anticipated  and  led  the  way  to  the  recent  discoveries 
of  Gay-Lussac  and  Thenard,  who  reduced  these  complicated 
combm£^tions  to  their  elements  by  means  of  combustion. 

It  was  in  this  heart-broken  manner  that  the  remaining  years 
of  BerthoUet  were  spent.  It  is  indeed  an  awful  lesson  to  the 
frailty  of  human  nature  to  see  a  happiness  the  purest  that  man 
can  ever  enjoy,  cut  at  once  to  the  heart's  core,  to  witnei^s  the 
near  prospect  of  the  tranquil  close  of  so  long  a  life,  which  in 
every  vicissitude  had  been  adorned  by  honour  and  integrity,  and 
in  many  a  period  gloriously  illuminated  by  fame,  in  one  awful 
moment  broken  up  and  clouded  for  ever.  From  the  day  that 
his  son  died,  no  smile  ever  passed  over  his  features ;  his  air,  once 
so  sprightly  and  cheerful,  remained  sombre  and  gloomy;  and 
often  the  unbidden  tear  forced  itself  down  his  aged  cheek. 
Death  seemed  no  longer  an  evil,  as  life  seemed  to  sepietrate  him 
from  his  child.  And  in  a  few  years,  that  stern  but  sure  comforter 
reached  the  melancholy  BerthoUet. 

Hiff  end  was  worthy  of  the  manner  in  which  he  had  lived.  A 
fever,  apparently  slight,  left  behind  it  a  number  of  boils,  which 
were  soon  followed  by  a  gangrenous  ulcer  of  uncommon  size; 
Utoder  these  he  suffered  for  several  months  with  the  greatest 
constancy  and  fortitude.  His  complaint  was  of  that  desperate 
nature  which  medicine  cannot  cure.  He  himself,  as  a  physician, 
knew  the  extent  of  his  danger,  felt  the  inevitable  progress  of  the 
malady,  and  steadfastly  but  calmly  regarded  the  slow  advance 
of  death.  During  all  this  time,  his  mental  suffering,  and  the 
loss  of  his  son,  engrossed  him  more  than  his  bodily  pain.  At 
length,  after  a  tedious  period  of  suffering,  in  which  his  equani- 
mity had  never  once  been  shaken,  BerthoUet  died  on  the  oth  of 
November,  1822,  at  the  advanced  age  of  74  years.  He  has  left 
the  faithful  partner  of  his  joys  and  griefs,  to  mourn  his  loss  in 
desolate,  childless  widowhood. 

The  robust  constitution  of  BerthoUet  had  led  his  friends  at 
one  time  to  anticipate  for  him  a  much  longer  life.  But  the 
weight  of  grief  wnich  latterly  oppressed  him  gave  a  fearftil 
strength  to  the  disease  that  invaded  him,  and  these  together 
seemed  to  cut  him  off  ere  his  full  time  had  yet  arrived.  Since 
the  death  of  his  friend  Monge,  and  the  illustnous  La  Orange,  the 
sciences  in  France  have  not  sustained  so  severe  a  loss.  One  of 
the  founders,  and  always  one  of  the  best  supporters  andelucida- 
tors  of  modem  chemistry,  save  only  the  gloom  of  bi&Iatter  years, 
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00  man  ever  ran  a  longer  or  a  more  brilliint  career  of  fame.  As 
a  votary  of  science,  who  has  done  more  than  he  who  first 
i»cplained  the  combination  of  oils  with  alkaliea  and  metallic 
Qxidos;  who  crystallised  the  fixed  alkalies,  and  gave  them  a  pare 
causticity;  who  decomposed  nitric  acid  and  ammonia;  who 
discovered  fulminating  silver ;  and  who,  the  first  great  analyst  of 
vegetable  and  animal  substances,  detecting  the  peculiar  charac* 
tenstics  of  each,  has  opened  up  a  new  and  interesting  branch  of 
study  to  the  chemist?  As  a  philosopher  and  theorist,  who  i» 
more  distinguished  than  the  first  great  chemist  who  acceded  to 
the  system  of  Lavoisier;  who,  for  more  than  twenty  years,  gave 
to  the  scientific  world  the  law  on  the  important  subject  of  the 
nature  of  chlorine,  who  was  the  first  to  see  and  maintain,  in  6pit« 
of  prejudice,  that  oxygen  ia  not  the  sole  acidifying  principle ; 
who»  again  superior  to  the  errors  of  his  day,  demonstrated  that 
metallic  oxides  have  an  acid  nature  in  one  combination  and  an 
alkaline  in  another;  and  who,  in  fine,  is  at  this  moment  the 
author  of  the  profoundest  work  on  chemical  affinity  which  has 
as  yet  seen  the  light]  If  again  we  turn  our  eyes  fr«n  the  inte- 
rests of  the  past  and  present  to  those  of  the  future ;  if  we  divert 
our  attention  from  the  existing  activity  and  research  of  the  busv 
philosopher,  to  look  to  that  careful  forethought  and  watchful- 
ness which  already  provided  for  the  promotion  of  science  during 
the  progress  of  ages,  of  centuries  after  his  material  part  should 
be  resolved  into  its  original  dust ;  if  we  look  for  a  man,  who, 
remembering  the  shortness  of  Ufe  and  the  frailty  of  individual 
exertion,  was  anxious  to  organize  those  corporate  scientific 
bodies, •whose  duration  should  terminate  only  with  the  end  of 
the  human  race,  and  whose  methodical  advances  in  the  -career 
of  knowledge  should  be  regular  and  certain ;  who  has  done  more 
for  the  time  unknown  to  come  than  the  assiduous  Academiciaii» 
the  leading  member  at  the  formation  of  the  National  Institute 
of  France,  the  founder  of  the  Institute  of  Egypt,  the  affectionate 
father  of  the  illustrious  Society  of  Arcueil  ?  Should  we  again 
regard  the  roan  of  business  and  philanthropist,  ever  studious  to 
advance  the  comforts  of  humanitVy  what  man  is  a.  greater  bene- 
factor to  his  species  than  the  author  of  the  Elements  of  the  Art 
of  Dyeing ;  the  instructor  of  the  process  of  extracting  soda  from 
sea  salt;  the  indicator  of  the  mode  of  illumination  by  gas;  the 
friend  who  suppHes  the  unwearied  seaman  with  a  wholesome 
beverage  in  his  lonely  voyage ;  the  man,  in  fine,  whose  name  is 
identified  with  improvement  itself,  and  ingrafted  into  his  native 
tongue  ;7*^an  eternal  memorial  of  the  benefits  he  conferred  on  one 
of  the  moat  common,  the  most  useful,  and  the  most  untversalof 
the  arts? 

When^  in  additioq  to  all  this^  we  find  in  BerthoUet  that  xeal-» 
(ma  lova  of  country^  which  made  him  t^e  soul  of  the  mimculous 


Digitized  by  VjOOQ  IC 


1826.]  0fChtude-Lom$Befiholkt..^  ISl 

energy  of  France^  when  she  bounded  forward  at  onc^  ovet  many 
eras  of  improvement^  and  took  her  rank  with  the  first  of  tiiodem 
civiliaed  'nations^  joined  to  that  store  of  knowledge  which 
•enabled  him  to  ^ive  her  in  her  desperate  need,  that  abundant 
supply  of  ammunition  with  which  she  repeUed  singly  the  assaolts 
of  an  embattled  world,  we  are  apt  to  ask,  what  patriot  had  ever 
half  the  ardoUr,  or  half  the  happiness  of  BerthoUet  ?  He  wan,  in 
fine,  one  of  the  most  open-hearted,  one  of  the  most  sincere,  and 
kind  of  human  beings.  How  beautiful  a  trait  of  simplicity  of 
character  is  the  first  step  that  he  makes  into  the  great  world — 
the  first  acquaintance  that  he  forms  in  Paris^-^his  unprepared 
approach  to  Tronchin,  whose  disinterested  kindness  seems  to 
haVe  been  worthy  of  the  open  confidence  reposed  in  him  by  the 
young  physician^  and  who  nad  thereby  the  honour  to  contribute 
most  materially  to  the  subsequent  success  of  his  proteg^.  .  Nor 
did  iqy  man  possess  more  mild  and  unassuming  manners  than 
BerthoUet,  who,  on  one  occasion,  after  a  previous  keen  contro- 
yersy,  had  (rendered  a  certain  philosopher  almost  afraid  to  meet 
him,  nevertheless  gave  that  very  man  so  unreserved  and  so 
kindly  a  reception  when  they  next  encountered,  as  to  force  the 
tears  of  surprise  and  gratitude  from  his  eyes. 

Indeed  no  inan  ever  had  more  friends,  or  preserved  more 
sincere  and  lasting  intimacies  than  BerthoUet.  He  won  men  by 
his  openness  and  candour,  and  he  retained  them  by  his  affection 
and  kindness.  After  all  the  honours  to  which  he  had  been 
advanced,  hi^  deportment  remained  as  simple  and  as  unaffected 
as  ever.  He  was  never  a  courtier ;  and  had  the  singular  merit 
of  being  alike  firm  in  his  integrity  under  the  reign  of  terror,  and 
under  both  the  reproaches  and  the  favour  of  Napoleon.  Alasl 
it  is  painful  to  think  that  a  man  every  way  fitted  to  adorn  and 
ei^alt  human  nature,  after  so  noble  and  honourable  a  course  of 
life  spent  amid  every  danger  and  vicissitude,  should  have  his 
latter  days  clouded  by  a  fate  so  severe,  yet  over  which  he  had 
no  controul.  But  the  sun  shines,  and  the  rain  descends,  alike 
upon  the  evil  and  upon  the  good.  The  sufferings  are  now  gone, 
—the  sorr<)^$  are  now  passed  away, — but  immortal  among  all 
who  love  science,  country,  or  mankind,  will  be  the  hallowed 
memory  of  Claude- Louis  BerthoUet ! 


The  foUowing  list  will  be  found  to  contain  nearly  the  whole  of 
the  works  published  by  BerthoUet  :— 

Experiments  qn  Tartaric  Acid,  Journal  de  Physique,  vii.  130. 

ObservatiOHM  on  Air. 

Memoir  on  tlie  Combinations  of  Oils  idth  the  Earth,  th  Vola^ 
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tile  Alkali,  and  Metallic  Substances.    M^moires  de  TAcad^mie 
Rovale  des  Sciences.     1780.    p.  1. 

Observations  on  the  Phosphoric  Add  of  Urine.     Ibid.    p.  10. 

Researches  on  the  Nature  of  Animal  Substances,  and  on  their 
Relations  with  Vegetable  Substances.  Ibid.  p.  120 ;  and,  1785, 
p.  331. 

Observations  on  the  Combination  of  the  Fixed  Alkali  with  the 
Cretaceous  Acid.    Ibid.  p.  126. 

Essay  on  the  Causticity  of  the  Metallic  Salts.    Ibid.  p.  448. 

On  the  Analysis  of  Nttrtc  Add.    Ibid.  1781  • 

Experiments  on  Sulphurous  Acid.  Ibid.  1782,  p.  697.  Annales 
de  Chimie,  ii.  64. 

Researches  onthe  Augmentation  of  Weight  acquired  by  Sulphur, 
Phosphorus,  and  Arsenic,  when  they  are  converted  into  Acids. 
M6nj.  de  TAcad.  1782,  p.  602. 

Observations  on  the  spontaneous  Decomposition  of  certain  Fiege- 
table  Adds.    Ibid.  p.  608. 

Observations  on  the  Causticity  of  Alkalies  and  of  Ldme.  Ibid, 
p.  616. 

Memoir  on  the  Difference  between  Radical  Vinegar  and  Acetous 
Acid.    Ibid.  1783,  p.  403. 

Memoir  on  the  Preparation  of  Caustic  Alkali,  its  CrystahizO' 
tion,  and  its  Action  on  Spirit  of  Wine.     Ibid.  p.  408. 

Memoir  on  Dephlosisticated  Marine  Acid.  Ibid.  1785,  p. 
276. 

Observations  on  Aqua  Regia,  and  on  certain  Affinities  of  the 
Marine  Acid.    Ibid.  p.  296. 

Memoir  on  the  Decomposition  of  Spirit  of  Wine  and  of  Ether 
by  Means  of  Vital  Air.    Ibid.  p.  308. 
*  Analysis  of  the  Volatile  Alkali.     Ibid.  p.  316. 
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Vauquelin  and  Berthollet.     Ann.  de  Ch.  Ixvii.  161. 
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tpiih  Bwm  Refiectiom  on  the  Measure  i\f  Affinity  in  GenetaiJ'   By 
M.  C.  H.Pfaff.    Ann.  de  Ch..  Ixxvii.  288. 

Report  on  a  Memoir  of  M.  CuraudaUj  entitled  ''  Gmmral  Cgn^ 
siderations  on  the  Properties  of  O^fygenixed  Muriatic  Ga«-"  By 
Chaptal,  Vauquelin,  and  BerthoUet.    Ibid.  Ixxx.  64,  L12. 

Report  on  a  Memoir  of  M*  Cluzei,  on  the  Anakfsis  of  the. 
fuiquid  Sulphur  of  Lampadius.  By  BerthoUet^  Tb^Hard,  and 
Vauquelin,    Ibid.  Ixxxiii.  262« 

Report  on  a  Memoir  of  M»  Berard,  respecting  the  PhysicQl  mnd 
Chemical  Properties  of  the  different  Rays  which  compose  the  Solar 
Light.  By  Bertbollety  Chaptal,  and  Biot-  Ibid.  Ixxxv* 
309. 

Report  on  a  Memoir  of  M,  Dulong,  on  a  new  d^onating 
Substance.    By  Thenard  and  BerthoUet.    Ibid.  Ixxxvi.  37. 

tiote  on  a  Memoir  of  M.  Lowitz,  on  the  Method  of  sweetening 
Putrid  Water  by  Means  of  Charcoal.    Ibid,  xciii.  160» 

Note  respecting  a  Memoir  oj  MM,  Colin  and  Robiquet,  entitled 
*'  Researches  on  the  Nature  of  the  Oily  Substance  oj  the  Dutch 
Chemists:'    Ann.  de  Ch.  et  de  Phys.  'i.  426. 

Consideratiom  on  Vegetable  and  Animal  Analysis.  M^«  de 
la  Soc.  d'Arcueil,  iii.  64. 

Observations  on, certain  Mercurial  Precipitates,  and  on  those  of 
Sulphate  of  Alumina.    Ibid.  iii.  77. 

ixperifnentson  the  Proportions  of  the  Elements  of  Nitric  Add. 
Ibid.  iii.  165. 
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iii.  171. 

Note  on  the  Decomposition  of  Sulphate  of  Barytes,  and  of 
Subcarbonateof  Lime  by  Potash.    Ibid.  iii.  453. 
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Article  II. 

A  Summary  View  of  tite  Atomic  Theory  according  to  the  Hypom 
thesis  adopted  by  M.  Berzelius.    By  J.  G.  Children,  FRS^ 

The  general  adoption  of*  the  peculiaiv  views  of  M.  Berzelius 
respecting  the  atomic  constitution  of  chemical  compounds^ 
native  or  artificial,  by  the  chemists  and  mineralogists  of  the 
European  continent,  especially  those  of  Germany  and  Sweden, 
renders  an  acquaintance  with  it  almost  indispensable  to  the 
English  reader,  since  scarcely  a  single  analysis  is  now  published 
in  the  scientific  journals  and  treatises  of  those  countries,  the 
f  eei^ts^  of  which  are  not  calculated,  according  to  the  data,  and 
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denoted  by  the  symbols,  of  the  illustrious  Professor  of  Stock- 
holm. 

A  short  account  of  his  doctrine  will,  therefore,  probably  not 
be  uninteresting  to  our  readers,  though,  perhaps,  they  may  think 
with  us,  that  the  simpler  theory  usually  adopted  in  our  own 
country  answers  every  purpose  equally  well,  and  with  greater 
faciUtv,  than  the  more  complicated  system  of  our  continental 
neighbours.  But  our  object  is  to  explain,  and  not  to  criticise. 
We  proceed,  therefore,  to  the  details ;  which  are  partly  ab- 
stracted from  Berzelius's  Essai  sur  la  Theorie  des  Proportions 
Chimiques,  and  his  Nouveau  Systime  de  Mhieralogie,  and  partly 
from  the  work  lately  publisheci  by  M.  Beudant,  entitled  IVaite 
Ekmentaife  de  Mitiiralogie, 

BerzeUus  has  candidly  admitted  in  the  introduction  to  his 
Essai,  ih2Lt  he  has  indulged  largely  in  conjecture  respecting  the 
latent  causes  which  regulate  a  few  facts,  and  the  laws  that  deter- 
mine them ;  and  that  he  attaches  no  further  importance  to  those 
conjectures  than  conjectures  generally  deserve.  Ai^  to  his 
theory,  however,  respecting  chemical  proportions,  h^  speaks 
with  more  confidence.  "  I  here  confine  myself  within  the  circle 
of  experiment ;  and  the  laws  which  I  have  endeavoured  to  esta- 
Msh  are  the  general  result  of  experience  derived  from  that 
•ource." 

From  the  moment  that  bodies  were  considered  as  formed  of 
simple  elements,  it  seenis  to  have  been  generally  assumed,  that 
similar  external  characters  and  internal  properties  indicate  simi- 
larity of  composition  both  in  the  nature  and  proportion  of  the 
elements  of  which  compound  substances  are  formed.  A  German 
chemist  of  the  name  of  Wenzel  appears  to  have  been  the  first 
who  attempted  to  establish  the  truth  of  this  assumption,  by  an 
experimental  investigation  of  a  phenomenon  which  had  already 
excited  attention,  namely,  that  when  two  neutral  salts  mutually 
decompose  each  other,  the  resulting  compounds  are  also  neutral. 
He  showed  that  the  relative  proportions  of  alkalies  and  earths 
which  saturate  a  given  quantity  of  the  same  acid,  are  the  same 
for  all  other  acids ;  if  nitrate  of  lime,  for  instance,  be  decom- 
posed by  sulphate  of  potash,  the  nitrate  of  potash  and  sulphate 
of  lime  which  result  from  their  mutual  action  preserve  their 
neutrality  ;  for  the  quantity  of  potash  which  saturates  a  given 
quantity  of  nitric  acid,  ie  to  the  quantity  of  lime  which  saturates 
the  same  quantity  of  nitric  acid  as  the  quantity  of  potash  is  to 
that  of  the  lime  which  saturates  a  given  quantity  of  sulphuric 
acid.  Bergmann  also  bestowed  much  attention  on  the  develop- 
ment of  chemical  affinities,  but  we  are  principally  indebted  to 
Richter  for  the  first  positive  indications  of  chemical  proportions 
derived  from  numerous  experiments.  He  examined  the  pheno- 
menon noticed  by  Wenzel,  and  explained  it  in  the  same  way  ; 


Digitized  by  VjOOQ  IC 


1825.]    M.  Befzelins's  Hypothesis  oftheAtoinic  Theory.       187 

he  also  showed  that  when  one  metal  is  precipitated  from  its 
solution  by  another,  the  neutrahty  of  the  liquid  is  not  aifected. 

The  introduction  of  the  antiphlogistic  system  by  Lavoisier  in 
some  measure  interrupted  the  progress  of  the  doctrine  of  chemi- 
cal proportions  ;  and  shortly  after  its  establishment,  BerthoUet^ 
in  his  celebrated  Essai  de  Svatique  Chimique,  endeavoured  to 
prove  that  the  elements  of  bodies  have  certain  fixed  points,  a 
maximum  and  a  minimum,  beyond  which  they  are  incapable  of 
combining,  but  that  between  those  limits  they  may  unite  in  any 
proportibn. 

rroust  combated  this  opinion,  and  demonstrated  that  the 
combinations  which  metals  form  with  oxygen  and  with  sulphur 
are  in  fixed  and  invariable  proportions,  and  that  the  supposed 
intermediate  compounds  between  the  highest  and  lowest  degrees 
of  oxidation  and  sulphurafion  are,  in  ftict,  merely  mixtures  of 
two  definite  oxides,  or  sulphurets. 

In  1789,  Mr.  Higgins  published  his  "Comparative  View  of 
the  Phlogistic  and  Antiphlogistic  Theories,"  in  which  he  "  con- 
ceived that  when  gases  combine  in  more  than  one  proportion, 
all  the  proportions  of  the  same  element  are  e^ual ;  and  he 
founded  this  idea  on  the  corpuscular  hypothesis,  that  bodies 
combine  particle  with  particle,  or  one  with  two,  or  three,  or  a 
greater  number  of  particles."  *  He  did  not,  however,  follow  the 
clue  he  had  thus  happily  hit  upon,  but  left  it  to  the  genius  of 
Dalton,  "apparently  without  the  knowledge  of  what  Mr.  Higgins 
had  written  "t  to  resume  the  subject,  and  give  it  a  more 
extended  application.  Dr.  Thomson  in  1807  published  a  sketch 
of  Mr.  Dalton's  hypothesis,  in  the  third  edition  of  his  System  of 
Chemistry  (vol.  lii.  p.  424),  by  permission  of  its  sagacious 
author ;  and  in  the  following  year,  Mr.  Dalton  produced  the 
first  volume  of  his  "  New  System  of  Chemical  Philosophy;" 
and  two  years  after,  the  second. 

Adoptmg  views  similar  to  those  of  Higgins,  Dalton  supposes 
that  bodies  are  composed  of  atoms,  and  that  to  form  the  simplest 
or  binary  compounds,  an  atom  of  A  unites  to  an  atom  of  B. 
A  ternary  compound  results  from  the  union  of  2  atoms  of  A, 
-f  1  of  6,  or  2  B  +  A,  &c.  and  generally  the  atom  of  one 
element  may  combine  with  1 ,  2, 3,  or  more  atoms  of  another,  but 
not  in  any  intermediate  or  fractional  degree  ;  and  an  atom  of  a 
compound  body  may  in  like  manner  unite  to  1 ,  2,  3,  or  more 
integral  atoms  of  another  compound.  This  hypothesis  was 
afterwards  confirmed  by  numerous  experiments,  amongst  the 
earliest  and  most  important  of  which  are  those  detailed  by 
Dr.  Thomson  in  his  paper  on  oxalic  acid,  and  in  Dr.  Wollaston's 
on  super-acid  and  sub-acid  salts.     Both  these  interesting  com- 

♦  Dtfvy'g  Etemfenti  of  Chemical' Philosophy,  p.'  107.  f  Ihid. 
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•qmnications  it  ere  read  before  the  Royal  Society  in  1808,  tba 
farmer  on  the  14th  of  January,  the  latter  on  the  28tb  of  the 
aame  month,  Berzelius  justly  remarks,  that  this  discovery  may 
be  considered  without  exaggeration  as  one  of  the  greatest  steps 
lliat  chemistry  has  ever  made  towards  perfection,  and  that  the 
aoQour  of  the  invention  of  the  doctrine  of  multiple  proportions  is 
due  to  Dalton  ajone. 

In  1806,  MM.  Gay-Lussac  and  Humboldt  found  that  one 
▼olume  of  oxygen  gas  combines  with  two  volumes  of  hydrogen 
gas  to  form  water,  and  the  first  of  these  two  philosophers  some 
time  after  discovered  that  gaseous  bodies  in  general  combine 
according  to  certain  fixed  laws,  and  that  one  me^ure  of  one  gais 
unites  either  with  half  a  measure  of  another,  or  with  1,  2,  S^Stoi 
measures  ;  or,  in  other  words,  that  gases  either  combine  in  equal 
Toiumes,  or  the  volume  of  one  gas  is  a  multiple  by  a  whole  num^ 
ber  of  that  of  the  other.  ]Vt..Gay»Lu8sac  pubUshed  a  valuable 
paper  on  this  subject,  entitled  .  Memoire  sur  la  Combinaison  des 
Substances  Gazeuses,  les  unes  avec  les  autres,  in  the  second  volume 
of  the  Memoires  de  la  Societe  d'Arcueil,  in  the  year  1809. 

If  we  substitute  the  word  atom  for  that  of  volume,  and  imagine 
the  substance  to  be  ih  the  solid  instead  of  the  gaseous  state, 
Cray-Lussac's  theory  coincides  exactly  with  Palton's,  and  is  a 
direct  proof  in  confirmation  of  its  truth. 

In  1812,  Sir  Humphiy  Davy  published  his  Elements  of  Cher 
mical  Philosophy,''^  in  the  sixth  section  of  the  first  division  of 
which  work  he  has  given  a  general  view  of  the  theory  of  definite 
proportions,  and  in  a  variety  of  other  places  has  shown  its 
Importance  in  calculating  the  results  of  chemical  action ;  and 
since  that  period  many  of  the  first  chemists  in  Europe  have 
attentively  studied  the  atomic  theory,  and  have  confirmed  it,  by 
a  multitude  of  yaluable  experiments  :  amongst  the  most  conspi** 
cuous  in  this  field  of  inquiry  are  Thomson  and  Berzelius. 

When  we  reflect  On  the  cause  of  chemical  proportions,  the 
most  probable  idea  that  presents  itself  to  our  imagination  is> 
that  ail  bodies  are  composed  of  elementary  particles  or  atoms, 
incapable  of  mechanical  division,t  and  which  unite  together  in 
such  a  manner,  that  an  atom  of  one  element  combines  with 
1,  2,  3,  Sec.  atoms  of  another  elemen.!.  With  this  simple  postu-* 
late,  to  which  the  mind  readily  accedes,  it  is  easy  to  explain  all 
the  phenomena  of  chemical  proportions,  especially  those  which 
we  call  multiple  proportions.  By  the  union  of  two  or  more 
elementary  atoms,  compound  atoms  are  formed  which  are  as 
incapable  of  mechanical  division  as  the  former,  and  these  again 
unite  together  to  form  still  more  compounded  atoms,  and  so  on 

*  Ig  it  always  to  be  a  source  of  regret,  that  only  the  first  part  of  that  invaluable  work 
has  seen  the  li{^t  ? 

t  Oil  tht  subject  .of  the  UxmUd^iMtakf  «f  ittMer,  fee  IH.  WettuMiV belutiiul 
paper  «^  Ob  the  Finite  Extent  of  the  Atmosphere."^Phil.  Trans,  for  1821^,  p.  89.) 
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to  the  most  compound.  Berzelius  divides  thesQ  severnl  comU^ 
nations  into  sepai  ate  orders-^ the  simplest^  or  the  atoms  of  the 
first  order,  are  composed  of  simple  elementary  atomSj  and  arc 
either  inorganic^  or  organic.  The  former  contain  only  two  ele- 
ments, the  latter  always  three  at  least.  Compound  atoms  of  the 
second  order  are  proauced  by  the  union  of  compound  atoms  <rf 
the  first  order  ;  those  of  the  third  by  the  union  of  atoms  of  the 
second  order,  &c.  Thus  sulphuric  acid,  potash,  and  water,  are 
compound  atoms  of  the  first  order,  since  they  consist  only  of  a 
base  and  oxygen.  Sulphate  of  potash  and  sulphate  of  alumina 
are  atoms  of  the  seoopd  order>  being  formed  by  the  union  of 
compound  atoms  of  the  first  order.  Anhydrous  alum,  which  is 
composed  of  the  two  last  mentioned  salts,  belongs  to  the  third 
order;  and  crystallized  alum,  which,  besides  those  elementsy 
also  contains  several  atoms  of  water^  is  an  instance  of  a  com- 
pound of  the  fourth  order. 

But  taking  it  for  granted  that  bodies  are  composed  of  indivisi- 
ble atoms,  certain  laws  mu^t  regulate  their  combinations,  in  order 
to  establish  them  in  definite  chemical  proportions,  and  on  which 
the  constancy  of  those  proportions  must  depend.  The  existence 
of  such  laws  and  the  probable  manner  in  which  elementary  atoms 
combine,  is  inferred  from  experiment,  which  teaches  us  that 

1 .  An  atom  of  one  element  combines  with  one^  twOj  three,  or 
more  atoms  of  another  element.  This  is  of  most  frequent  occur** 
rence,  so  that  in  the  greater  number  of  compound  atoms,  one  of 
the  elements  enters  only  as  a  single  atom. 

2.  Two  atoms  of  one  element  combine  with  three  atoms  of  another 
element.  This  may  happen  whenever  the  quantity  of  oxygen  ia 
a  protoxide  is  to  that  m  the  deutoxide  as  I  :  1^;  as  is  the  case 
with  iron.  If  the  first  oxide  be  composed  of  an  atom  of  base 
united  to  an  atom  of  oxygen,  the  second  must  contain  two  atoms 
of  base  united  to  three  atoms  of  oxygen ;  for  there  can  be  no 
such  thing  as  half  an  atom.  This  apparent  anomaly  may  be 
reconciled  in  a  different  manner,  by  supposing  that  there  may  be 
another  hitherto  unknown  oxide  of  iron,  containing  half  the 
quantity  of  Qxygen  that  is  contained  in  the  lowest  of  the  ivH> 
Known  oxides.  According  to  this  view,  an  atom  of  base  in  the 
unknown  oxide  is  united  to  one  atom  of  oxygen,  ^ind  in  the  tw6 
known  oxides  to  two  and  three  atoms  respectively.  Dr.  Thom^ 
son  with. Berzelius  adopts  the  former  solution. 

In  the  compound  atoms  of  the  second  order,  the  ratio  of  two 
atoms  of  one  element  to  three  of  another  is  foufid  less  equivo- 
cally, though  the  instances  are  rare.  Thus  the  hydrated  red 
oxide  of  iron  is  composed  of  two  atoms  of  oxide  combined  wiA 
three  atoms  of  water;  the  subsulphate  of  copper  contains  tw»d 
atoms  of  acid  and  three  atoms  of  base.  Unless  we  considislr 
these  as  the  true  proportions  of  the  elements' of  Ae  above  coilh 
pounds,  we  must  suppose  Ht^^  oxide  of  iron,  as  well  as  th^ 
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sulphuric  acid,  to  contain  six  atoms  of  oxygen ;  but  till  new 
facts  show  the  probability  of  that  supposition,  there  is  sufficient 
ground  for  considering  the  ratio  to  be  that  of  2  :  3.  There  is  no 
reason  for  supposing  that  two  atoms  of  one  element  combine 
with  four,  five,  six,  or  a  greater  number  of  atoms  of  another 
element,  but  in  the  varied  productions  of  the  mineral  kingdom, 
we  find  compounds  somewhat  different  from  those  we  can  pro- 
duce in  our  laboratories.  Amongst  the  silicates,  combinations, 
in  which  three  compound  atoms  of  the  first  order  are  united  to 
four  of  the  same  order  are  frequent,  as  in  laYimonite,  amphigene, 
&c.;  but  in  our  artificial  productions,  analogous  cases  are 
•extremely  rare. 

As  a  general  conclusion,  we  may  assume,  that  in  inorganic 
compounds  the  simple  atoms  combine  in  very  limited  propor- 
tions ;  the  most  common  is  that  of  one  atom  of  one  element  with 
one  or  more  atoms  of  another  element,  so  that  in  most  com- 
pounds, one  of  the  elements  may  be  represented  by  unity  :  the 
next  most  common  proportion  is  that  of  two  atoms  of  one 
element  to  three  of  another;  and  in  the  mineral  kingdom,  in  the 
compound  atoms  of  the  third  and  fourth  orders,  we  sometimes 
meet  with  three  atoms  of  one  body  united  to  four  atoms  of 
another  body. 

Thefe  is  another  law  which,  according  to  Berzelius,  regulates 
the  combination  of  compound  atoms  of  the  first  order ;  namely, 
that  oxidated  bodies  always  combine  in  such  proportions  that  the 
number  of  atoms  of  oxygen  in  one  of  them  is  a  multiple  by  a 
whole  number  of  the  number  of  atoms  of  oxygen  in  the  other; 
and,  in  like  manner,  in  the  combinations  of  sulphuretted  bodies, 
the  sulphur  in  one  is  a  multiple  by  a  whole  number  of  the  sulphur 
in  the  other.  Or,  to  express  the  law  in  general  terms,  compound 
atoms  of  the  first  order,  having  a  common  electro-negative 
element,  combine  in  such  proportion  that  the  electro- negative 
element  of  one  atom  is  always  a  multiple  by  a  whole  number  of 
the  electro-negative  elemeht  of  the  other. 

The  only  known  exceptions  to  this  law  are  the  acids  of  phos- 
phorus, nitrogen,  and  arsenic,  which  combine  with  other  oxidated 
bodies  in  such  proportion  that  the  number  of  atoms  of  oxygen 
in  the  oxide  is  one  or  more  fifths  of  the  number  of  atoms  of 
oxygen  in  the  phosphoric,  nitric,  and  arsenic  acids,  and  one  or 
two  thirdu  of  the  same  number  in  the  phosphorous,  nitrous,  and 
arsenious. 

When  two  salts,  having  a  common  acid  but  different  bases, 
combine,  the  number  of  atoms  of  oxygen  in  one  of  the  bases  is  a 
multiple  by  a  whole  number  of  the  number  of  atoms  of  oxygen 
in  the  other ;  and  consequently  the  acid  in  one  of  the  salts  is  a 
multinle  by  a  whole  number  of  the  acid  in  the  other.  In  alum 
and  feldspar,  the  number  of  atoms  of  oxygen  in  the  alumina  is 
^triple  the  number  of  atoms  of  oxygen  in  the  potash  ;  and  in  like 
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manlier  the  quantity  of  sulphuric  acid  and  of  silica,  respectively 
combined  with  the  alumina^  is  triple  that  combined  with  the 
potash.  In  the  double  tartrate  of  potash  and  soda,  the  two  alka- 
lies .contain  the  same  number  of  atoms  of  oxygen,  and  are  conse- 
quently combined  with  the  same  number  of  atoms  of  tartaric 
acid. 

When  two  salts,  having  a  common  base  but  different  acids, 
combine,  the  number  of  atoms  of  oxygen  of  the  portion  of  base 
combined  with  one  of  the  acids  is  a  multiple  by  a  whole  number 
of  the  number  of  atoms  of  oxygen  in  the  portion  of  base  com- 
bined with  the  other  acid ;  or,  the  number  of  atoms  of  oxygen 
in  one  of  the  salts  is  a  multiple  by  a  whole  number  of  the  atoms 
of  oxygen  in  the  other.  We  have  an  instance  of  this  species  of 
combination  in  datholite,  a  cpmpound  of  borate  and  silicate  of 
lime,  in  which  the  lime  is  equally  divided  between  the  two  acid&; 
whilst  in. the  blue  carbonate  of  copper,  the  qu^tity  of  base 
combined  with  the  carbonic  acid  is  twice  as  great  as  that  coq»- 
bined  with  the  water. 

In  organic  bodies,  the  compound  atoms  of  the  first  order 
contain  at  least  three  elements,  oxygen,  hydrogen,  and  carbon; 
and  their  atoms  are  capable. of  combining  in  all  sorts  of  propor- 
tions, so.  that  neither  of  them  can  be  taken  as.  unity  with  refer- 
ence to  the  rest.  But  when  organic  atoms  of  the  tirst  order 
combine  with  compound  inorganic  atoms  ^of  the  first  order,  as 
when  a  vegetable  acid  combines  with  an  oxide,  they  follow  the 
same  laws  that  regulate,  the  combinations  of  the  compound  inor- 
ganic atoms,  and  the  oxygen  of  the  organic  atom  is  a  multiple, 
or  sometimes  a  submultrple,  by  a  whole  number  of  the  oxygen 
.of  the  compound  inorganic  atom.  Hence  these  combinations 
present  the  same  phenomena  of  definite  proportions  as  those  of 
inorganic  nature,  audit  is  only  in  the  formation  of  organic  atoms 
of  the  first  order  that  combination  is  possible  in  all  sorts  of  pro- 
portions. 

In  the  earliest  experiments  with  the  voltaic  pile,  it  was  found 
•that  the  common  salt,  a  solution  of  which  was  usually  employed 
to  moisten  the  pasteboard  discs  interposed  between  each  pair  of 
metallic  discs,  became  decomposed  by  its  action ;  and  about 
the  year  1805,  MM.  Hisinger  and  Berzelius  published  their 
experiments  on  the  galvanic  decomposition  of  the  muriates  of 
ammonia  and  lime,  and  several  other  neutro-saline  solutions. 

The  results  of  those  experiments  degaonstrated  that  when 
electricity  traverses  a  saline  solution,  or  any  other  liquid  con- 
ductor, its  elements  are  separated  in  such  a  manner  that  some 
collect  round  the  positive,  and  others  round  the  negative  pole  ; 
and  that  oxygen,  acids,  and  oxidated  bodies,  terminate  to  the 
former,  whilst  combustible  bodies,  alkalies,  and  the  earths  find 
their  point  of  rest  at  the  latter. 
-,  On  the  20th  :of  November,  1806,  Sir  Humphry  (then  Mr.) 
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Davy,  read  bis  Bakeriau  Lectnre,  on  some  Chemical  Agencies  of 
Electricity,  before  the  Royal  Society,  which  was  afterwards 
published  in  the  Philosophical  Transactions  for  the  following 

J  car.  In  this  celebrated  paper,  which  obtained  the  prize  offered 
y  Napoleon  Buonaparte  for  the  best  E&say  on  Voltaic  Electric 
city.  Sir  Humphry  Davy  clearly  promulgated,  for  the  first  time^ 
the  laws  by  wnich  the  chemical  agencies  of  electricity  are  regu- 
lated, and  the  principles  on  which  their  powers  of  suspending  or 
destroying  the  usual  order  of  chemical  affinities  depends.  He 
showed  that  different  elementary  substances  have  different  elec« 
trical  energies,  some  being  naturally  positive,  and  others  nega* 
tive,  with  respect  to  each  other ;  and  that  when  a  compoundi 
formed  of  two  such  elements,  is  decomposed  by  the  voltaio 
battery,  the  body  possessing  positive  energy  is  repelled  by  posi<» 
tively  electrified  surfaces,  and  attracted  by  negatively  electrical 
surfaces;  and  that  the  body  possessing  the  negative  energy 
follows  the  contrary  order. 

Adopting  these  views,  Berzelius  divides  all  substances  into  two 
great  classes,  the  electro-positive  and  electro-negative.  Simple 
bodies  belonging  to  the  former  class^  as  well  as  their  oxides^ 
always  assume  the  positive  state  when  they  meet  with  other 
simple  bodies  or  their  oxides  belonging  to  the  latter;  and  the 
oxides  of  the  first  class  bear  the  same  relation  to  those  of  the 
second,  that  salifiable  bases  bear  to  acids.  He  considers  oxygen 
as  the  most  electro-negative  of  all  bodies,  and  the  only  one 
whose  electrical  relations  are  invariable,  it  never  being  positive 
with  respect  to  any  other,  and  he  places  it  accordingly  at  tiie 
bead  of  his  table  exhibiting  the  supposed  order  of  elementaty 
substances  with  respect  to  their  electrical  relations.  The  last 
substance  in  the  table,  and  consequently  the  most  positive,  is 
potassium,  and  all  the  intermediate  substances  between  oxygen 
and  that  body  are  considered  as  negative  to'  all  those  which 
stand  below  them,  and  positive  to  all  that  stand  above  them  iii 
the  table. 

Long  befofre  any  idea  had  been  formed  of  the  electrical  rela- 
tions of  simple  combustible  bodies,  their  oxides  were  divided 
into  acids  and  bases,  the  first  forming  the  electro-negative,  the 
second  the  electro-positive  class;  amongst  the  bodies  of  the 
first  class  a  weak  acid  often  serves  as  base  to  a  more  powerful 
acid,  and  in  the  electro-positive  series,  a  weak  base  frequently 
acts  as  an  acid  with  respect  to  one  more  strongly  electro- 
positive. 

The  electrical  relations  of  oxides  usually  depend  on  those  of 
their  bases ;  thus  an  oxide  is  electro-negative  to  another  oxide, 
if  the  base  of  the  former  be  negative  with  respect  to  that  of  the 
letter,  and  vice  ver9&.  Sulphuric  acid,  for  instance,  is  electro- 
negative with  respect  to  all  the  metallic  oxides,  because,  sulphur 
is  negative  with  respect  to  all  the  metals ;  the  oxides  of  potas- 
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slum  and  nnc,  on  the  contrary,  arife  electrdnpositive  in  regard  to 
all  oxidated  bodies,  with  respect  to  whose  oases  potassium  and 
zinc  are  positive.  Hence  acidity  does  not  depend,  ^s  the  anti- 
phlogistic theory  assumes^  on  oxygen  as  the  acidifying  principle, 
bat  rather  resides  in  the  radical  of  the  acid,  tmd  the  oxygen 
enters  indifferently  into  the  most  electro-positive  and  electro- 
negative bodies,  or  the  strongest  bases  and  acids. 

When  the  two  electricities  are  separately  manifested  in  any 
body,  they  are  concentrs^ted  in  two  or  more  opposite  points  or 
poles,  analogous  to  the  poles  of  a  magnetic  needle.  This  elec- 
trical polarity,  of  which  the  tourmaline  furnishes  a  striking 
instance,  must  also  belong  to  the  minutest  particles  of  the  body, 
as  well  as  to  the  whole  mass,  and  this  affords  an  easy  solution 
for  all  the  phenomena  of  electro-chemical  affinity ;  for  the  di& 
ferent  forces  with  which  elementary  bodies  unite  may  be  con- 
ceived to  depend  on  the  different  mtensities  of  the  electrical 
polarities  of  their  atoms.  This  hypothesis.,  however,  is  not 
sufficient  to  explain  why  some  bodies  are  electro-positive^  and 
others  electro-negative;  but  if  we  imagine  the  atoms  of  such 
bodies  to  possess  ufiipolarity,  similar  to  that  which  Ehrman 
observed  in  various  substances,  we  may  conceive .  that  in  the 
atoms  of  electro-positive  bodies,  the  electricity  of  the  positive 
pole  predominates,  and  in  those  of  electro-negative  bodies,  that 
of  the  negative  pole,  and  consequently  these  bodies  will  always 
be  in  opposite  states  with  respect  to  each  other. 

The  degree  of  affinity  between  different  bodies  cannot  however 
depend  wholly  on  their  specific  unipolarities,  but  rather  on  the 
intensity  of  the  polarities  generally  ;  for  oxygen  and-  sulphur, 
both  electro-negative  substances,  combine  with  much  greater 
ener^  than  oxygen  and  copper,  although  the  latter  is  an  electro- 
positive element;  and  the  influence  of  temperature  has  a  powerful 
effect  in  modifying  chemical  attractions. 

"  If  these  conjectures,"  says  Berzelius,  "present  a  correct 
idea  of  the  relations  of  bodies  to  electricity,  it  follows  that  what 
we  call  chemical  affinity  is  nothing  elsie  tfian  the  effect  of  the 
electrical  polarity  of  their  atoms,  and  that  electricity  is  thepri- 
mary  cause  of  all  chemical  action." 

But  it  is  time  to  quit  this  part  of  the  subject,  and  turn  to  that 
which  is  more  immediately  the  object  of  this  abstract ;  and  first 
we  shall  endeavour  to  explain  the  manner  in  which  the  relative 
weights  of  tlie  atoms  of  bodies  are  deteirmi^ed. 

iToh(scdfiHnu€d>) 
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ANNUAL  RESULTS. 

Barometer* 

Higl>est  observation,  Jan.  16,    Wind,  NW.  .  • 30-780* 

Lowest  ditto,  Nov.  23,  Wind,  SE.  ,,..••,.  m  ••..  t .  28'21p 

Rapg^  of  the  mercury •  2*^70 

Mean  annual  barometrical  pressure ^  •,.,*.•• ,  29*770 

Greatest  range  of  the  mercury,  in  January 2'210 

Least  ditto  in  May 0*940 


Mean  monthly  range  of  ditto 1*349 

Spaces  descrioed  by  its  different  osci^ations •     79*070 

Total  number  of  changes  in  the  year • 162*000 


Si>*«  Thermometer. 

Greatest  ^^ervfi^^,  July  U,    Wind,  §£*#»»*«••.  86-000 

Least  ditto,  Marph  3.    Wind,  N #.•,,.#  23*000 

Range  of  the  mercury  in  the  thern|ometer  .....•..•••  ^  64-000 

M ea^  aniHiai  temperature • ^ , .  47*683 . 

Greatest  range  in  September • 54-000 

Leaet  di44x>in  Pebruaiy 25*000 

Mean  monthly  ditto  .  • 34*9}9 

Winds. 

Bays. 

Jfortb,.. ,.•.,..,..,...., ..., .••...♦  68 

Nprth-e^ ,.,...  ^ .•..•^,.  52 

East.  .,.,,..,,..,..,,.,.,,,,,.,..,..,.,,.., ^,  15 

s^outi|->eastf  •  ^f«*^*f*t*f««f.»ff««f«9f««i»^«««^«*«  19 

fSoftlh ,..,,,,..,,,.,.,,,,..•,,, ,.  38 

Sojith-we^t ,  ..••,.,,  ^  ,,.,,•,,.;,...,.  ^ ..,,...  ^ ,  70 

Nor)ii-W!Bst ,  ,.,••,«,,.,«,«,..••»,,?««•••••••.•  31 

Brisl^.,, ,,,,,.,,,,,..,.. ,,,.,,,,., ,.../,  42 

Ppi^ti^rops  , , , , , .,,.••.  ^  ^  ^  •♦.,....,.•,••• ,  39 

Prfatesiqiwitity,  ia  Ooipb^r.  • §^ 

Ii9fl»t.d^,  in  Jamiary  and  Joly.  ., , • , . .  l«16f 

Total  aii^ottni  for  the  ymt , 36^74 

Daysdf  mtn. « .  • « , «  ] i?"^ 

Soow^  ^•.. •«..••• 16^ 

H  ail 4 •  ^ A'OO 
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Remarks. 

The  mean  temperature  of  the  year  just  elapsed  very  nearly 
corresponds  with  that  of  1819,  and  the  amount  of  rain,  which  is 
about  six  inches  less  than  in  the  preceding  year,  is  on  a  similar 
par  with  that  for  1822.  Upwards  of  20  inches,  it  will  be 
observed,  have  fallen  since  the  1st  of  September,  two-thirds  of 
whichifell  by  night,  and  frequently  attended  with  most  boiste-' 
rous  gales.  J,  S. 

New  MaUon,  Jan.  3,  1825. 


Article  IV. 

Facts  respecting  the  Boiling  Point  of  Ether.    By  J.  Bostock,. 
MD.FRS.&c. 

(To  the  Editors  oftheAnnah  of  Philosophy.) 

OBNTLEMEN,  Uj^per  Bedford^hce^  Feb.  12,  1825. 

The  following  facts  which  I  have  observed  respecting  the 
boiling  of  ether,  have,  I  believe,  not  been  before  noticed^  If 
you  think  them  of  sufficient  importance,  they  are  much  at  your 
service  for  insertion  in  the  Annals. 

During  the  months  of  December  and  January,  I  was  making 
some  experiments  on  the  action  of  ether  and  water  upon  each 
other,  and  particularly  with  regard  to  the  e£rect  produced  upon 
ether  by  washing  it.  Among  other  circumstances  I  wished  to 
ascertain  the  exact  boiling  point  of  ether  before  and  after  the 
operation  of  washing,  and  to  compare  this  With  the  diminution 
of  specific  gravity  which  it  experiences  by  this  process.  By 
heating  ether  of  the  )5pecific  gravity  of  '753  in  a  matrass  which 
contained  a  thermometer,  oVer  a  spirit-lamp,  I  found  that 
ascending '  and  descending  currents  be^an  to  be  visible  in  the 
fluid  at  107®;  at  110°  a  few  small  single  bubbles  were  formed, 
and  that  at  1 12®  the  ebullition  was  complete.  It  seemed,  how- 
ever, difficult  to  ascertain  the  object  in  view  by  this  process,  as  a 
difference  of  2®  generally  exists  between  the  first  formation  of  a 
single  bubble  and  the  production  of  what  may  be  called  complete 
ebullition.  Besides  it  was  often  difficult  to  observe  the  exact 
height  of  a  delicate  thermometer,  on  account  of  the  sudden 
bursts  of  vapour  which  arose  from  the  fluid,  and  it  occasionally 
happened  that  after  ebullition  had  appeared  to  be  going  on  at  a 
certain  temperature,  it  would  cease,  and  not  recommence  uatH 
the  thermometer  had  risen,  perhaps,  more  than,  a*  degree.  It 
appeared,  however,  that  ether  of  the  specific  gravity  of  *756 
could  not  be  raised  above  the  112th  degree,  and  thai  at  thia 
point  it  was  always  in  a  state  of  complete  ebullition. 
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InxMrderto  obviate  these  difficulties^  I  poured  a  quantity  of 
ether  into  u  wide  test  tube,  and  plunged  the  tube  into  a  large 
iar  of  tepid  water,  the  temperature  of  which  was  gradually  raised 
&y  bidding  portions  of  hot  water ;  I  began  at  1 1 0^,  and  was  much 
surprised  to  find  that  it  was  not  until  the  water  had  arrived  at 
the  150th  degree  that  the  ether  began  to  boiU  Suspecting  soxne 
peculiarity  in  the  tube,  I  employed  a  second  and  a  tnird  with  the 
same  result;  but  upon  trymg  a  fourth,  I  observed  a  minute 
stream  of  bubbles  rising  up  fronT  one  point  of  the  glass,  and  on 
examining  the  part,  I  perceived  a  small  fragment  of  some  sub* 
stance  adhering  to  it.  This  occurrence  led  me  to  try  the  effect 
of  introducing  an  extraneous  body  into  the  ether,  and  I  accord^ 
ingly  dropped  into  it  some  small  chips  of  a  cedar  pencil,  which 
happened  to  lie  on  the  table,  when  the  wood  was  instantly 
covered  with  bubbles,  and  the  fluid  was  quickly  brought  into  u 
state  of  rapid  ebuUition,  the  bubbles  appearing  to  arise,  at  least 
in  a  great  measure,  from  the  surface  of  the  wood.  Precisely  the 
same  effect  was  produced  by  portions  of  quill  or  filaments  of 
feather. 

I  now  reversed  the  experiment,  and  continued  to  idd  portions 
of  cold  water  to  the  jar,  m  order  to  observe  at  what  temperature 
the  ether  would  cease  to  boil,  when  I  found  that  the  same  ether, 
which  scarcely  boiled  in  a  clean  tube  at  150^,  by  adding  the 
pieces  of  cedar,  exhibited  a  perceptible,  although  slight  ebuUi* 
tion,  when  the  water  was  at  102  .  When  the  wood  was  first 
introduced,  it  was  suspended  in  the  upper  part  of  the  fluid, 
and  was  covered  with  a  stratum  of  fine  bubbles ;  by  degrees, 
however,  it  appeared  to  be  completely  soaked  in  the  fluid,  gra- 
dually sunk  to  the  bottom,  and  the  ebullition  nearly  ceased  ;  but 
bjr  the  introduction  of  a  fresh  piece,  it  was  reproduced,  and 
might  in  this  way  be  continued  at  pleasure.  Other  substances 
were  afterwards  dropped  into  the  ether;  small  fragments  of 
broken  glass  lowered  the  boiling  point  very  considerably,  but 
not  to  an  equal  degree.  When  a  small  bit  of  metallic  wire  was 
dropped  into  ether  at  145°,  a  sudden  and  copious  explosion  of 
gas  or  vapour  was  produced,  and  the  ebullition  afterwards  conti- 
nued at  a  much  lower  temperature,  but  the  effect  was  so  rapid 
and  violent,  that  I  could  not  mark  the  exact  number  of  degrees 
of  the  depression ;  very  nearly  the  same  effect  was  produced  by 
dropping  copper  filings  into  the  ether,  or  immersing  a  thermo- 
meter.  When  the  ether  in  the  clean  tube  was  plunged  into  the 
hot  water,  it  assumed  a  waved  or  streaked  appearance  from 
rapid  currents  which  were  moving  up  and  down  it  in  various 
directions ;  and  the  process  of  evaporation  went  on  so  rapidly, 
that  a  very  sensible  degree  of  cold  was  experienced  by  the  finger 
when  held  over  the  mouth  of  the  tube. 

Although  in  most  cases  the  ether  in  the  clean  tube  began  to 
boil  at  about  160°^  in  some  cases  the  water  in  the  jar  has  beeai 
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Used  to  a  higbei  temdemiaife  #iiii(mt  irofdooidg  ebdkioni  in 
«iia  ifastfttoe  a^  kigh  ai  176^^  mlh  the  uymnttoft  of  mAf  DiM.4»i 
lira  sin^  babbles.  In  ibis  case  a  fragment,  of  glasd  prodtetd 
ft  wpoas  cJballitiiMi^  whksh  ddinttnaed  ftntil  the  mid  was  dteled 
ia  V25^^  when  tiid  dfeoi  ulnte  a^aia  mhioed  te  &«  diBOhuga  of 
a  few  single  bubbles  ^  il  eedar  emp  was  tbea  iillredae^j^  and  fmM 
daecd  a  lapid  abnOidon;  In  one  experinmit^  tiie  tiiiae  bddiasi 
aapfer  filiiigs>  frkgrnents  of  glass,  aad  chips  of  i^ooA,  wem 
added  in  sudcessioii  to  the  same  portion  of  euief^  and  they  ead» 
of  tiiem  appeared  to  hUre  the  effect  of  prodiioing  eboDitioA 
wbeii  it  hm  oelUMd  from  the  action  of  the  body  pranoHslyc  em^ 
ployed*  Platiging  a  ihenaoiaet^r  into  the  ether  oaased  the 
predaction  oi  the  bubbles  at  a  teinperature  many  degrees  below 
the  noint  at  which  ebullition  took  place  without  the  thermome^ 
ler^  out  the  eflfect  tf  the  thermometer  was,  after  a  short  time,  no 
lODger  pereeptible^  and  I  obsenred  that  by  alternately  plunging 
a^  thermaitoeter  into  the  ether,  and  removing  it  from  the  fluid> 
Ibe  bubbles  were  produced  at  each  immersion^ 

It  appeared  that  in  order  to  produce  the  ful  effect  with  thc^ 

Cces  of  oedar  wood|  it  w^s  necessary  that  they  should  be  per- 
tly dry ;  and  I  idso  found  that  wood  which  had  been  once 
employed^  althbugh  perfectly  dry,  Was  not  so  powef  fal  as  fresh 
pieces :  in  one  case  by  adding  fr^sh  bits  of  w6od  suceessivdy 
to  a  pertim  of  ethet>  Uxe  bdiUng  point  was  lowered  from  150^  to 

.  The  eflisdt  of  the  pieces  of  oedai^  appeared  mote  remarkable 
bn^  plunging  iirto  the  samd  jar  of  tirater  twd  tubes  of  ether,  ime 
witiioiit  any  ^dditio^,  the  other  with  the  chips  ;  in  one  experi* 
iltelit  when  the  ether  alone  scarcely  boiled  at  165^,  emitting 
dnhr  oceasioaal  single  bubbles^  the  tube  containing  a  piece  of 
aedkur  was  in  vi^nt  ebullitioti ;  the  temperature  was  gradually 
bwered  ;  smd  ot«»  at  J03°>  the  formation  of  a  continued  strestftt 
of  small  bubbles  was  very  perceptible. 

In  order  to  observe  Whether  any  thihg  of  a  similar  kind  could 
be  perceived  with  respect  to  alcohol,  a  portion  of  alcohol  of 
specific  gravity  *B48  was  heated  in  a  matrass  over  a  spirit-lamp ;[ 
a  i^rmometer  being  immersed  in  the  fluid  stood  at  182^ ;  the 
lamp  was  removed,  and  the  ebullition  ceased ;  but  upon  drop** 
ping  into  the  alcohd  a  cedar  chip,  a  fine  stream  of  bubbles  wa» 
observed  to  issue  from  it ;  the  temperature  of  the  fluid  was  now 
14^  below  its  farmer  boiling  point.  Into  another  portion  of 
aleohd  whbh  appeared  to  be  neai*  the  boiling  point,  as  was  in^ 
eated  by  tiie  appearance  of  rapid  currents  and  oy  a  slight  hiiaing 
noise,  a  few  dopper  fliings  were  dropped;  the  ebuihtioil  waa 
aonsidenibly  fmHii^d,  and  proceeded,  as  it  Were^  by  sadden 
starts,  the  bubbles  always  proededing  from  the  filings.  In  a  later 
etparim^nt)  the  boiling  point  of  the  alcohol  was  reduced,  as 
teach  as  30^  add  40^>  by  dropping  in  auec^ssive  pteces.of  ihi 
cedar  wood. 
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.  I  Wi»d68ifoto  of  asoeitenniii^  wfa^lhflr  mjjbadofp^  offiM 
wtald  be.produoed  Mon  #dler^  and  fix  ihii  potpoMvstauiil potv 
iMn  of  wtfll  boiled  diiitHled  WMet  i^as  eimgcd  i«fo  <m^mk  c£ 
JMier  that  wai  in  a  state  of  rapid  efautttlioa«  Tiic  wUC^  mtha 
tube  was  not  oercevtiUy  aftcted  f  the  laoip  whiek  had  been 
annoyed  to  boil  tne  water  betns  romotred^  Ihe  ^botttioll 
inetAnlly  oeased :  ftome  fragmcnta  m  cedar  were  then  dropped 
in,  and  mHroeptiUe  atieaais  of  bnbUee  st%tBy  for  aqtee  tmoi 
eeitttud  mm  tfaom^  In  a  seGOnd  ittperlmeBi^  copper  filinge 
yreH  iimployed ;  a  ntmiber.of  hnbUee  iilstaqtty.atttefled  iheiiQe 
selves  to  the  filings,  and  quickly  rose  to  the  surface,  frequently 
carrying  up  the  metri  riong^  witlt  them;  I  witt  not,  however, 
venture  to  determine  how  far,  in  the  case  of  the  water,  the  effect 
might  depend  upon  a  quanj^y  of  (^r  still  dissolved  in  it,  or  upon 
air  which  adhered  to  the  surface  of  the  bodies  introduced, 
although  from  th«  ^uemity  of  «de6t,  and  tbd  length  of  time 
during  which  it  continued/.  I  shoiild  sc^ayeely  think  it  ought  to 
be  altogether  ascfibed  to  this  source. 

I  have  simply  related  the  fact^  as  they  occurred  to  me^  with- 
out attempting  any  explanation  of  th^fn ;  the  VesUlts  wefe  new 
to  me,  ana  vevy  unexpected  \  but  I  believe  they  will  be  found  to 
be  correctly  flitated* 

I  am.  Gentlemen,  yours,  very  truly, 

J.  BOSTOCK. 


*■  S^noe  the  above  was  written^  I  have  performed  boh^  addi-^ 
tional  experiments  ott  the  boilitig  poittt  of  water,  which  appear 
to  show  in  a  more  decisive  manner  than  the  fonnery  dial  this 
fluid  has  the  same  propeHy  which  I  have  noticed  in  eth^r, 
although  in  a  much  less  degree. 

A  saturated  solution  of  muriate  of  soda  was  heated  over  a 
lamp ;  at  210®  it  was  in  a  state  of  strong  agitation,  and  simmered 
loudly;  at  214°  single  bubbles  were  dischai*ged;  at  2t8°  pr 
219^  it  might  be  said  to  be  in  the  boiling  state,  out  the  theirrhb- 
meter  continued  t6  rise  until  222^,  when  the  fluid  was  in  strong 
ebullition.  A  test  tube,  containing  water  deprived  of  air  by 
bottihg,  was  plunged  into  Uie  heated  biiiie,  and  in  a  seoond  or 
two  it  began  to  boil.  The  lamp  was  then  withdrawn,  wlien  the 
brine  soon  ceased  to  boU>  but  the  ebullition  cotiUHued-iu  the 
water  for  some  time  longer;  it  ceased  at  about  218^  or  217^, 
but  was  instantly  renewed  by  dropping  in  pieces  of  cedar  wood. 
The  brine  was  again  placed  on  the  lamp,  and  a  test  tube  was 
plunged  into  it,  containing  a  portion  of  water  together  with  a 
thermometer.  The  water  in  the  tube  did  not  begni  to  boil  until 
the  thermometer  had  risen  to  between  216°  and  217°,  when 
ebullition  first  commenced ;  the  fragments  of  wood  were  then 
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dropped  in,,  and,  ar.  usual,  very  nmch  increased  the  ebullition. 
The  fluid  was^  kept  for  some  time  at  this  temperature,  and  the 
extraneous  bodies  were  akeroataly^  added  to  the  water,  and 
removed  from  it,  when  the  ebullition  was  promoted  or  suspended 
accordingly^  for  several  times  in  succession.  It  would  appear, 
therefore^  diat  the  boiling  point  of  fluids,  while  under  the  same 
atmospherical  pressure,  is  less  uniform  than  has  generally  been 
supposed,  and  that  it  is  materially  influenced  by  the  presence  of 
extraneous  bodies.  In  ether,  this  difference  amounts  occasions- 
ally  to  60?  or  more,  and  in  water  to  4®  or  6°*  J.  B. 


Article  V. 

Asirottomical  Observations^  1825., 
By  Col.  Beaufoy,  FRS. 

Bushey  Heathy  near  Stanmore. 

LatitadeSP  37'  44*3"  North,    Longitude  West  in  time  1'  20'9S". 

Jan.  2?.      Immersion  of   Jupiter's  first  CI 3h  66'  9V'  Me«i  Time  at  Bushey. 

sateUite (^^    M    4«    Mean  Time  at  Greenwich- 

Feb.    9.       Emcmion  of*  Jupiter's  third  J  U     59    66    Mean  Time  at  Bushey. 

gateUite <1^    01     17     Mean  Time  at  Greenwich^ 

Occultation  by  the  Moon. 
Jan.  29.     Immersion  of  a  small  star  at ...      4h  08'  05-1"  Siderial  Time. 

Observed  Transits  of  the  Moon  and  Moon-culminating  Stars  over  the  Middle  Wire  oi 
the  Transit  Instrumnt  iaSiderial  Time. 
1825.        Stars.  Transits. 

Jan.«9.-.36Tauri. 3»»  68'   66-9" 

'89.^62  Tauri 4     IS     30-1 

29  —Moon  4    24    3  i-58  First  or  West  Limb. 

29.-^-Tauri!!!!!-  4    31     47-83 

29.— 243Tauri 4    47     14-66 

29.— 295.Tauti. 4    37     29-88 

Feb.   1.—?  Gemini 6    03    46-38 

1.— qGcmini 7     11     39-6 

1.— i.G«mni 7     16    39-81 

1.^146  Gemini ► 7    27    21-66 

1.— Moon "^     32    30-35  First  or  West  Limb. 

l*.—  i>  Gemini.  .'.* 7    36    01*61 

I.— 224Gemini 7    41    48-51 

l..-lG«mini 7    45    29-41 
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Article  VI  • 
Remarks  an  Solar  Light  and  Heat.    By  B.  Powell,  MA.  FRS. 

{Continued  froni  voL  viu.  p.  899. 

(67 •)  In  a  former  part  of  these  remarks  (16X  I  adverted  to  the 
experiments  on  the  heating  power  accompanying  or  belon^ng 
to  the  different  prismatic  rays,  this  being  one  ot  the  principal 
modifications  to  which  the  solar  light  has  been  subjected,  and 
from  which  conclusions  respecting  the  nature  of  its  heating  power 
have  been  deduced.  On  this  part  of  the  subject  I  propose  now 
to  make  a  few  further  obsei'vations  with  a  view  to  ascertaining 
how  far  such  conclusions  may  be  substantiated,  and  will  assist 
in  forming  a  correct  idea  of  the  nature  of  the  heating  effects. 

(58.)  It  is  well  known  that  the  heating  power  belongs  to  the 
differently  coloured  rays  in  very  different  proportions.  Among 
the  results  of  different  "experimenters,  there  exists  considerable 
discrepancy.  The  first  person  to  whom  we  owe  the  idea  of  such 
investigations*  was  the  Abb6  Rochon. — (See  Phil.  Mag.  June, 
1816,  and  Biot,  Traite  de  Physique,  tome  iv.  p.  600.)  He 
found  the  maximum  in  the  yellow  orange  rays.  There  is  a  much 
closer  agreement  however  between  subsequent  observers,  if  we 
except  the  disagreement  respecting  the  effect  beyond  the  red 
rays. 

(69.)  The  causes  of  these  differences  are  to  be  in  some  mea- 
sure sought  in  the  different  nature  of  the  surfaces  of  the  ther-* 
mometers  employed,  or  in  the  colour  of  the  substances  with 
which  they  were  filled :  as  well  as  in  the  varying  circumstances 
of  the  prism,  &c. 

Two  coatings  equally  described  as  black  may  be  very  different 
in  the  shade  of  colour  which  they  exhibit.  If  the  tint  incline  to 
red  for  example,  a  less  effect  will  be  produced  by  the  red  rays. 

(60.)  The  Abbe  Ilochon's  result  agrees  with  one  which  I  have 
constantly  obtained  when  the  bulb  was  painted  red.  From  the 
account  of  his  experiments,  Phil.  Mag.  June,  1^16,  it  does  not 
elearly  appear  what  the  nature  of  his  thermometer  was ;  but  if, 
as  I  understand,  it  was  filled  with  spirits,  and  they,  as  we  may 
presume,  were  tinged  red,  his  result  is  fully  accounted  for.  My 
experiments  were  as  follows : 

Indications  of  Differential  Thermometer. 

Sept.  9* — 9  a.  m.    Bulb  coated  with  lake  and  vermilion. 

Away •...•...•    6^ 

In  the  orange  yellow 28 

In  the  red • .« 26 

Half  inch  beyond » , «•••.«.  12 
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Two  other  experiments  in  which  the  same  coating  was  thicker, 
gave 

Green .' ! 12 — 

'  dr^cyellow.^.. »«•••«•  18  ..••••»•  12' 
Red •••*•*• 16   •• 11 

:  (61.)  Tfantth^  heiLiin^  effect  produced  within  the  li^iits  ot 
theyisiblil  ^eotnim  is  of  the  same  kind  as  that  prodttced  by  Iht 
solar  light  in  its  ordinary  state;  that  is  to  say,  that  it  is  trans* 
tiissible  through  glass,  and  affects  a  black  surface  i»ore  than  an 
absorptiTe  one>  is,  I  ootioeive,  sufficiently  established  \a,f  wmM* 
n»fi8  experiments*  I  hare  frequently  interposed  a  plate  of  glassi 
but  witnout  intercepting  any  perceptible  portion  of  the  cfieot 
On  the  pbotoroeter*  A  coating  of  brown  or  white  silk  also  inva* 
riably  gave  a  much  less  effect  than  Indian  ink,  or  a  surfiica  <^ 
Uack  glass. 

*  These  results  seem  to  me  decisive  against  the  hypothesis  of  a 
superposition  of  two  spectra^  one  of  luminous,  atid  the  other  of 
calorific  rays. 

<  (62.)  It  Is  obvious  (hat  the  greater  heating  power  disfdaj^ed 
by  the  rays  towards  the  red  end  of  the  spectrum,  may  b«  owiiig^ 
td  either  of  the  following  causes,  or  to  both  jointly. 

*  LA  greater  intrinsic  power  of  communicating  heat. 

1  2.  A  greater  number  of  particles  brought  jnto  action,   of 

absorbed. 

-  And  this  last  Cause  may  depend  either  upon  the  peculiar  state 

ef  division  to  which  the  rays  may  be  reduced,  or  upon  a  greater 

pdwer  of  absorption  in  the  surface  for  these  than  for  other 

coloured  raysy  or  here  aigain  both  causes.may  co*operatcf^ 

With  respect  to  the  state  of  diffusion  of  the  ravs,  it  is  obvious 
that  the  red  ra^s  are  inot^  concentrated  than  the  yellow,  and 
these  mord  than  the  blue,  9le. ;  so  that  from  this  cause  alone  we 
might  expect  a  greater  heating  effect ;  a  greater  number  of  par» 
ticles  actmg  in  the  same  space. 

'•  With  respect  to  a  possible  increase  of  absorptive  power  iu 
respect  to  the  gre^^ter  approach  to  the  character  of  the  extreme 
red  light;  I  am  not  aware  that  we  at  present  possess  any  r^ulla 
whieh  can  assist  such  an  inquiry,  unless  we  except  the  view 
ttlstintained  by  Mr.  Morgan,  ih  bis  experiments  oti  the  light  fi*oui 
combustion,  Phil.  Trans.  1785,  No.  li«  He  consictors  light  as 
matter  united  to  other  bodies  by  attraction,  blue  rays  having  the 
least,  and  rfid  the  greatest  affihity.  If  this  view  of  the  subject 
be  admitted,'  taiem  pariiil^,  more  ^ed  'pai*ii(^les  wbpid  be 
absorbed  ^n  .of  any  otl;.er  coloured  ray  when  io^pingtng  upon  a 
surface. . 

(63.)  A  liotiQe.hafi|  v^ry  r^c^ntly  appeared  (see  Annuls  qfPhu 
losophy,  S<4[it.  .1^4).  Pf  2.3^)*  9f  .s.P.me  prismatic  exjperiments  by 
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Pr.  S€«b66k;  of  Betfifi.  The$id  very  itaportdnt  j^e^^kei  tetad 
Id  ^ttfsbHsk  the  coitdliaii4^  thai  the  ^dsitidHS  of  the  mtaiiiiUi 
jpottit  of  b#«t  viiries  in  the  speofriim  aecqitiki^  K)  the'l^^^lit^  ^ 
the  di«T»er6iiig  medium.  With  sdtne  {>rism»  it  id  eiliicitf^  itl  th^ 
f^Utrn  m  dmage^  in  those  of  crot<rii  glftAi^  in  die  centre  (tf  th^  Jred> 
«tid  of  fiittt  glftfis  beyond  the  fed^ 

nfhese  eitperifiiente  well  expkin  the  dii^erepafieie^  b#lwe^ 
lUfferent  observers^  though  other  catised  before  adve#t^d  ii^  vS§f 
have  had  ^otue  share  in  producing  those  differendes. 
-  Iii  viewing  these  results  in  reference  to  the  nature  dftha  lie»i^ 
i$ig  0eets  accompanying  the  rays  of  light,  it  beco£de»  deeirskbte 
U>  inquire  whether  such  changes  in  the  heating  power  at  differ^ 
Cffit  parts  of  the  spectrum  are  accompanied  by  dorresp^mdilig 
irariations  in  the  intensity  of  light :  whether  the  gi^e^ter  beat  hi^ 
owing  to  a  greater  number  of  caloriftb  and  illun^itttttiAg  rayi* 
thi^own  into  the  same  space,  owing  to  the  differ^n^  law  of  dii^ 
peteiofi  followed  by  the  different  refracting  media.  It  iU'veiy 
4€mbtfttl  however  whether  there  are  any  meaM  of  &sc^Qrt!3»ng 
tins  with  ^rtainty  and  accuracy  by  means  of  the^  itlutniffMing 
powers,  so  as  to  arrive  at  any  such  conclusion.  But  if  i^  Weir^ 
ah^wn  that  the  light  is  dispersed  in  different  pi^Opcii^it)ns  te  liie 
sfime  part  of  the  spectrum  by  different  prisms,  and  thm  ducfif 
difibrence  corresponded  to  the  difference  of  heating  poWer>  B^. 
Seebeok's  reeaUg  would  in  thi»  case  present  no  objectton  td  the 
idea  of  the  heating  effect  being  inherent  in  the  hght^  ^i  resulUa^ 
s&erely  from  light  so  modified  as  t<^  become  daloric> 

The  elaborate  experiments  of  M.  Frauenhof<^r  on  the  i^efrac^tive 
and  di«pefsive  powers  of  different  substances  (Echn*  Phil.  Jdnm. 
Ko.  18,  Art.  16),  eichibit  i?istances  of  a  considerable  alteration 
in  the  relative  dispersion  of  the  rays  by  different  mediae  Thie 
was  ascertained  with  gteslt  precision  by  mearte  of  the  Well*' 
defined  bright  and  dark  hne&i  whibh  he  obserted  crowding  the 
•peotrom.  It  would  be  extremely  desirable  to  ascertain  Whfrt 
effect  these  lines  have  on  the  heating  powers  of  the  different 
rays. 

If  this  view  of  the  subject  were  not  established^  it  might  s^em 
a  natural  inference  that  these  results  favour  the  idea  of  the  hefdii 
being  due  to  a  separate  set  of  rays ;  for  if  the  heating  poWeT  in 
Ae  different  parts  of  the  spectrum  can  be  made  to  vaiy,  and  th^ 
miB^imum  can  be  thrown  at  pleasure  into  different  coloured  r&y§> 
it  might  be  argued  that  the  effect  must  depend  upon  some  ind^ 
pendent  agent  or  set  of  rays  distinct  from  the  luminous  rfeys. 

Such  a  conclusion  however  is,  perhaps,  more  than  the  feeta 
win  safely  warrant.  Those  who  have  rejected  the  idea  of  sepa- 
rate rays  of  heat  have  usually  gone  to  the  opposite  ettfeme-,  and 
Mpposed  the  heat  to  be  identical  with  the  light ;  and  that  the^ 
heating  effbdt  ia  merely  the  dii^pk^  of  the  firame  iigent,  light,  in* 
another  form.    But  is  this  the  necessiairy  altemiitive?  th  tmt& 
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HO  medium  between  identifying  light  witbheat,  and  maintaining 
%  totally  separate  set  of  rays  ?  It  appears  to  me  that  if  we  reject 
either  one  of  these  opinions,  we  are  not  by  any  means  obliged 
to  adopt  the  other.  Without  identif;]^ins  the  two  stents,  or 
without  supposing  them  inseparably  united,  without  conceiving 
the  heating  power  absolutely  inherent  in  everjr  particle  of  light, 
and  invariaole  in  intensity,  except  as  the  intensity  of  light 
varies,  on  the  one  hand;  or  on  the  other  hand,  that  the  heat 
consists  of  a  distinct  set  of  rays  analogous  to  the  rays  of  light; 
we  may  admit  it  to  be  in  some  very  close  state  of  union,  combi- 
nation, or  dependence,  yet  so  as  to  be  susceptible  of  variation 
without  a  corresponding  variation  in  the  other  effects  of  light* 
And  such  indeed,  antecedently  to  the  inquiry  here  adverted  to, 
would  seem  the  most  natural  and  obvious  way  of  considering  the 
matter ;  because  we  are  ignorant  whether  light  be  matter,  or 
whether  heat  be  motion,  does  it  follow  that  there  is  any  neces- 
sity for  explaining  the  phenomena  in  which  both  agents  seem 
concerned,  by  assuming  them  to  be  one  and  the  same  thing,  on 
the  one  hand ;  or  by  denying  that  there  is  any  sort  of  union 
between  them,  on  the  other  ? 

(640  T^o  adopt  a  view  of  the  subject  which  shall  be  a  medium 
between  the  two  extreme  theories  hitherto  adopted  appears  to 
me  not  only  to  be  what  is  most  natural  and  most  analogous  to 
the  views  we  take  of  other  natural  phenomena,  but  what  is 
reouired  by  many  strong  facts. 

To  suppose  that  rays  of  heat  exist  distinct  from  those  of  lights 
either  in  tne  direct  solar  rays,  or  in  the  prismatic  beam,  requires 
the  supposition  of  a  new  and  peculiar  sort  of  radiant  heat,  as 
different  from  common  radiant  heat  as  it  is  from  light ;  by  which 
means  I  do  not  see  that  we  obtain  any  more  satisfactory  expla- 
nation of  the  phenomena  than  we  did  before. 

(66.)  It  is  certain  that  whatever  we  suppose  to  be  the  state  in 
which  the  heat  exists  when  it  so  inseparably  accompanies  the 
sun's  li^ht,  there  must  be  some  peculiar  circumstance  in  the 
mode  of  its  union  which  makes  its  effects  sensible  only  under 
some  particular  circumstances ;  and  under  others  endows  it  with 
properties  which  heat  in  its  simple  radiant  state  does  not  possess. 

In  ordinary  cases  there  is  a  direct  communication  of  heat  to 
substances  with  which  light  comes  in  contact.  This  effect  is 
produced  on  all  substances  in  some  degree,  but  on  some  much 
more  than  others ;  and  these  are  of  a  character  widely  different 
from  those  on  which  simple  radiant  heat  is  known  to  produce  its 
greatest  effects. 

Heat  accompanying  light  passes  through  the  densest  sub* 
stances  which  are  completely  impervious  to  simple  radiant  heat 
(unless  first  thoroughly  heated),  and  yet  produces  less  heating 
effect  on  these  than  on  any  class  of  substances  which  are  heated 
at  all  by  the  impact  of  light. 
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From  these  and  nnny  more  examples  which  might  be  adduced^ 
it  is  evident  that  heat  accompanying  solar  light  must  be  com* 
pletely  altered  in  its  properties  by  the  connexion  subsisting 
between  them. 

(66.)  If  we  had  any  experimental  proof  of  the  materiality  of 
lights  and  should  observe  heating  effects  accompanying  it,  we 
should  not  hesitate  to  say  that  they  were  nothing  more  than  an 
ordinary  effect  of  a  combination  of  heat  with  the  material  sub* 
stance  m  question.  But  in  the  absence  of  such  proof  can  we  be 
permitted  thus  to  describe  the  phenomenon  ?  Did  the  question 
mvolve  no  other  difficulty  than  this,  I  should  reply  that  as  we 
can  define  matter  by  no  other  tests  than  its  observed  properties, 
it  would  be  the  proper  course  for  the  experimentalist  to  deduce 
the  nature  of  hght  from  its  observed  properties,  and  not  to 
describe  those  properties  merely  in  conformity  with  its  supposed 
nature..  And  observing  real  eflfects  of  ordinary  heat,  and  findine 
them  coextensive  with  the  luminous  beam,  I  do  not  see  any  red 
difficulty  on  this  ground  which  should  hinder  us  from  describing 
tiie  phenomenon  as  a  combination  of  heat  with  the  luminous 
particles.. 

It  may  be  objected  that  to  attribute  such  an  union  with  heat 
to  light  IS  to  assume  the  materiality  of  light,  and  thus  to  adopt 
gratuitous  suppositions. 

It  is  never  objected,  however,  that  we  make  hypothetical 
assumptions  when  we  talk  of  ordinary  matter  possessing  a 
sensible  temperature  or  latent  heat^  8cc.  and  yet  what  assumption 
do  we  make  in  the  case  of  Ught  which  is  not  made  here  ? 

We  conceive  it  allowable  to  say  that  ordinary  matter  is  com- 
bined with  heat,  yet  if  we  come  to  consider  the  matter  accu- 
rately, it  is  only  that  we  perceive  a  certain  degree  of  solidity, 
extension,  &c.  united  with  a  certain  figure,  and  at  the  same  time 
we  find  the  sensation  or  effects  of  heat  produced  coextensively 
with  those  other  properties  cognizable  by  our  other  senses^ 
Why  then  is  it  not  allowable  in  the  instance  of  light  where  wis 
perceive  a  certain  colour,  extension,  direction,  &c.  and  heating 
effects  concomitant  and  coextensive  with  the  display  of  those 
properties,  to  say  that  light  has  heat  in  a  similar  sort  of  union 
with  it  ? 

(67.)  In  the  preceding  parts  of  these  remarks,  various  proofs 
have  appeared  of  the  close  connexion  subsisting  between  the 
luminous  rays  and  the  heating  effects  accompanymg  them,  and 
of  the  exact  proportion  followed  so  long  as  the  lignt  is  of  the 
sdjne  colour,  and  derived  from  the  same  source,  . 

If  then  we  can  show  by  experiment  that  heating  powers 
belong  to  light ;  if  these  effects  accompany  light  in  a  manner 
and  degree  strictly  analogous  to  a  given  class  of  those  pheno- 
mena which  arise  from  what  we  call  an  uxiion  of  heat  witn  ordi- 
nary matter ;  why  should  we  not  be  permitted  to  describe  the 
facts  by  expressions  framed  upon  suoh  analogy? 
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.  Tb^se  aflecto  which  wq  i»iU  effacto  of  ealimc  in  Qfid^ary^  wit- 
ter, pervade  it  in  different  w»ys,  and  are  exhibited  in  aavaral 
mxeU  of  union  or  connexion^  In  order  then  to  adopt  wiUi  ipm^ 
priety  this  mode  of  describing  tlie  calorific  phenomena  o£  UAk^ 
the  chief  point  is  to  examine  carefully  wbetnerthe  anajogy  wes 
hold  good;  and  to  show  to  what  part  of  the  pheoomena  of  b^ 
in  its  combination  with  ordinary  matter,  those  of  its  union  wil^ 
light  aro  to  be  compared. 

The  first  and  moat  obvious  idea  is,  ean  the  effects  bo  asmbed 
to  what  we  might  call  the  high  t$m^raiure  of  light? 

Since  light  is  known  to  pass  through  many  very  dense  media» 
^  communicate  very  little  if  any  heat  to  Uiem,  it  might  hm 
inferred  that  it  possesses  no  sensible  temperature  of  its  own )  hut 
this  inference  is  obviously  of  no  force :  for  in  passing  throuf^ 
Iranaparent  media,  most  of  the  lumincHsa  particles  are  never  m 
contact  with  those  of  the  medium,  but  paisa  probably  betwetn 
them  and  that  with  inconceivable  velocity  $  so  thaA  whatever 
heat  they  may  possess,  they  are  ineapable  of  ^ommuoioating  \U 
fiome  few  ri^a  are  stopped  and  absorbed  by  the  medium  aoii 
more  as  it  possesses  a  less  perfect  transparency ;  and  in  proper^ 
lion  as  this  is  the  case,  we  know  tljat  heat  is  always  communi- 
i;i^ted,nnd  all  transparent  bodies,  after  being  some  time  exjpoaed 
to  the  sun's  rays,  become  heated. 

.  When  we  come  to  consider  the  different  development  of  its 
heating  power  on  bodies  of  different  colour,  the  effi^to  are 
totally  unlike  those  of  temperature.  On  this  principle,  the  hea** 
ting  effect  would  depend  upon  the  impact  of  light  rather  than 
it(3  absorption,  and  it  should  not  be  ^eater  on  a  blaok  than  on 
a  white  snrfaee.  But  perhaps  the  difference  of  calorific  powet 
jn  the  prismatic  rays  is  the  strongest  evidence  against  attributinff 
the  effect  to  temperature ;  for  in  this  case  how  could  such 
diffifrrence  of  temperature  be  maintained,  supposing  it  could  be 
originfdly  communicated,  when  the  rays  are  aJl  in  contact,  and 
moving  with  equal  velocities  ? 

From  these  consideration^,  it  would  follow  that  the  heatmus); 
tfKist  in  some  state  of  combiaation  with  the  light,  moi«  intimate 
and  mmre  connected  with  its  changes' and  modifications  than 
that  belonging  to  heat  of  temperature. 

.  In  order  to  be  the  better  prepared  for  following  up  this 
innuii^,  I  propose  shortly  to  bring  forward  some  exppnm^nls 
nnd  ^onduEiions,  which  are  supplemmitary  to  some  rese^riAes 
an.  Vi^Ait  and  heat  fi-om  terrestrial  sources  latelj^  r^ad  before  the 
RoyfQ  Society.    (See  reports  of  the  Royal  Society,  Annab,  ^ 
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Article  VII. 

On  the  Climate  of  the  Antediluvian  Worlds  andits  Independgnee 
.    0/  Solar  Jriflummi  ^^d  on  the  Formation  of  Granite.    By  Sir 
Alexander  Crichton,  Knight,  St.  W.  FRS,  &c. 

(Concludttdfirom^pAOS.) 

Having  endeavoured  to  prove,  in  the  first  part  of  this  essay, 
that  the  laws  of  vitality,  especially  those  to  which  the  life  of 
Vegetables  is  subjected,  afford  an  almost  certain  rule  for  judging 
iftf  lempeWLtuFfe  ;  and  having  shown  by  the  character  of  the  fossu 
msMiiBsrof  the  earliest  plants  of  which  we  have  any  knowledge^ 
that  an  uniformly  high  temperature  exerted' its  influence  over 
every  part  of  the  globe  where  they  are  found,  I  passed  to  the 
eoBsideratioQ  of  other  geological  facts,  all  of  which  are  connected 
with  the  same  subject,  such  as  the  similarity  of  the  fossil 
remains  in  the  transition  and  mountain  limestone,  and  the  difi. 
ferent  temperature  of  hot  springs  according  to  their  respective 
depths,  Bfid  the  heat  of  waters  which  issue  from  rocks  m  deep 
mines.  Prom  all  these  facts,  the  conclusion  appears  to  be  incr 
vitable,  that  iii  the  very  early  periods  of  time,  the  heat  of  ti^e 
earth  was  greater  and  mote  uniformly  diffused,  than  can  fe^ 
accounted  for  by  solar  influence. 

The  analogy  between  crystalline  substances  (which  we  kno\^ 
to  be  of  igneous  origin)  and  granite,  and  the  recent  discoveries 
ef  Mr.  Mitcherlich,  were  added  as  strong  arguments  in  Support 
^f  the  doctrine.  As  chemical  science  Has  how  opened  a  roa4 
by  which  we  may  account  in  a  natural  manner  for  the  fermatioqt 
Of  granite,  and  also  for  the  high  temperature  which  resulted 
from  its  immediate  production,  we  need  not  have  recourse  to 
ftny  Overstrained  conjecture  to  account  for  the  fact,  such  as  ih^ 
BOtioii  of  a  great  and  unaccountable  change  in  the  direction  of 
the  earth's  axis,  an  idea  which  is  totally  unsupported  by  analogy 
or  reason.  V 

It  is  not  possible  for  the  imagination  to  conceive  a  state  of 
chaos  and  disorder  and  of  intense  heat,  like  that  which  must 
have  happened  during  the  rapid  ignition  ^nd  qxidatioii  of  the 
metallic  nucleus.  Whether  granite  b^  the  stratum  of  oxidize4 
metals  nearest  the  nucleus  is  very  dopbtful.  Fronj  the  exami- 
nation of  many  collections  of  volcanic  ejections,  I  am  mi^ch 
inclined  to  think  that  some  micaceous  beds  lie  under  sraQite.* 

«  The  v^netj^fi  «f  iiati^ra}  piiner^l  <^m|Kmn4s  w}ii^  m^^m  ^  effs$ri^  ^m  ff 
mica  fire  Bumerous.  If  we  except  those  oopapound.ftubstance|  whiph  ^ssumf  t)if.^?lffi 
•f(j;aR»Ct,  t^ere  tat  none  so  diversified  in  their  chemical  constitution^  ami .  tfa^rdtn^ 

9f  ii4kMiM oTfr  Uf  w  ai»  c^ivecr^  with  oiim  f9^  ^m9^  o^ . iP^ inlwcMI 
rock#  im>ear  to  have  been  ejected  fronji  v  ef^^vius  on  i^  (ir$t  l^urftW  V?^  M  wf  jM^M 
rfme  im  ^et»  of  gtanhe  were  also  thrown  out; 
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If  the  supposition  be  well  founded,  that  granite  and  its  asso- 
ciates are  oi  igneous  origin,  inasmuch  as  mey  are  the  result  of 
quick  oxidation  and  fusion,  there  ought  not  to  be  any  great  con- 
stancy in  the  super-position  or  juxta-position  of  these  rocks,  for 
it  is  clear  that  they  may  have  varied  according  to  the  preponde- 
rance of  any  one  metal,  or  any  number  of  metals,  in  any  given 
portion  of  the  metallic  nucleus. 

Other  causes  appear  to  have  co-operated  with  this  in  produc- 
ing a  considerable  variety  in  the  mechanical  aggregation  of  the 
primitive  rocks,  as  well  as  in  their  forms  and  relative  position. 

In  a  paper  expressly  written  on  antediluvian  temperature,  it 
cannot  be  expected  that  I  should  enter  fully  into  an  examination 
of  all  these  causes ;  yet  a  cursory  view  of  some  of  them  is  una- 
voidable for  the  elucidation  of  what  is  to  follow. 

The  immediate  effect  of  the  oxidating  process  of  the  metallic 
mass  would  necessarily  be  a  violent  ebullition,  agitation,  and 
evaporation,  ofthe  surrounding  fluid,  and  also  the  formation  of 
various  ^ases  and  gaseous  oxides.  Although  the  extinction  of 
the  ignition  would  result  as  soon  as  a  crust  of  earthy  oxides  (the 
primitive  rocks)  was  formed,  yet  during  the  consolidation  of 
these,  the  action  of  the  watery  vapour,  included  between  the 
intensely  heated  nucleus  and  the  hot  involucrum,  would  give  an 
elastic  K)rce  to  the  included  vapour  commensurate  with  its  heat. 
When  to  this  supposition  is  added  the  phenomena  resulting  from 
causes  which  we  have  every  reason  to  believe  to  be  similar,  such 
as  the  sudden  elevation  of  islands  and  of  great  tracts  of  land  ou 
the  coasts,  as  well  as  the  equally  sudden  depression  of  other 
tracts  of  continents,  we^  are  furnished  with  strong  reasons  for 
believing  that  many  parts  of  the  imperfectly  solid  and  still 
heated  granitic  mass  must  have  been  elevated  and  rent  in 
various  places,  giving  birth  to  groups  and  chains  of  granitic 
mountains,  the  peaks  of  which,  although  greatly  worn  down 
since  that  period,  still  exhibit  a  character  of  ruggedness  and 
rupture  which  peculiarly  coincides  with  the  theory. 

The  following  account  of  the  highest  granitic  peak  in  the 
Upper  Oroonka  district,  taken  from  the  j  ustly  celebrated  Baron 
Humbold's  excellent  work,  entitled  "rersonal  Narrative,"  is 
appropriate  to  the  present  subject,  and  so  singularly  interesting 
in  itself,  as  to  justify  its  insertion  in  this  place.  I  may  ]>reniise 
that  the  granitic  peak  called  Duida  is  estimated  by  this  scientific 
traveller  at  1,300  toises  above  the  level  of  the  sea« 

'^  The  granitic  summit  of  Duida  is  so  nearly  perpendicular 
that  the  uidians  have  vainly  attempted  the  ascent.  It  is  known 
that  mountains  the  least  elevated  are  sometimes  the  most  inac- 
cessible. At  the  beginning  and  at  the  end  ofthe  rainy  season, 
small  flames,  which  seem  to  change  their  place,  are  seen  on  the 
t^  of  Duida.  This  phenomenon,  which  it  is  difficult  to  doubt 
en  account  ofthe  agreetnent  in  the  testimony  concerning  it*  ha» 
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giv^n  this  mountain  the  imprdper  name  of 'a  voteftno^  As  it 
stands  nearly  alone,  it  might  be  supposed  that  lightning  from 
time  to  time  sets  fire  to  Uie  brushwood;  but  this  supposition 
loses  its  probability  when  we  reflect  on  the  extreme  difificul^ 
with  which  plants  are  set  on  fire  in  these  damp  climates.  It 
must  be  observed,  also,  that  these  little  flames  are  said  to  appear 
often  where  the  rock  seems  scarcely  covered  with  turf,  and  that 
the  same  igneous  phenomena  are  displayed  on  days  entirely 
exempt  from  storms  on  the  summit  of  Guaraco,  or  Murcielago» 
a  hill  opposite  the  mouth  of  the  Rio  Tamatama,  on  the  southern 
bank  of  the  Oroonoko.  This  hill  is  scarcely  elevated  100  toises 
above  the  neighbouring  plains.  If  the  assertions  of  the  natives 
be  true,  it  is  probable  tnat  some  subterraneous  cause  exists  in 
Duinaand  Guaraco,  that  produces  these  flames ;  for  they  never 
appear  in  the  lofty  neighbouring  mountains  of  Jao  and  Mara- 
guanca,  so  often  wrapped  in  electric  storms. 

'^  The  first  cause  of  these  igneous  phenomena  is  at  immense 
depths  below  the  secondary  rocks  in  the  primitive  formations  : 
the  rains  and  the  decomposition  of  water  act  only  a  secondary 
part.  Tlie  hottest  springs  of  t/ie  globe  issue  immediately  jfrom 
granite.  Petroleum  gushes  from  mica  schist,  and  fright- 
ful detonations  are  heard  at  Encaramada,  between  the  rivers 
Arauca  and  Cuchivero,  in  the  midst  of  the  granitic  soil  of  the 
Oroonoko  and  the  Sierra  Parima.  Here,  as  every  where  else  on 
the  globe,  the  focus  of  volcanos  is  in  the  most  ancient  strata ; 
and  it  appears  that  an  intimate  connexion  exists  between  the 
great  phenomena  that  heave  up  and  liquefy  the  crust  of  our 
planet  and  those  igneous  meteors  which  are  seen  from  time  to 
time  on  its  surface,  and  which  from  their  littleness  we  are 
tempted  to  attribute  solely  to  the  influence  of  the  atmosphere.** 
— (See  Personal  Narrative,  vol,  v,  p.  662  et  seq.  and  vol.  ii. 
chap.  6,  p.  291,  and  vol.  iv.  chap.  14,  p.  46.) 

I  n  the  first  part  of  this  essay,  it  was  stated  in  a  general  way,  on 
the  authority  of  Baron  Humboldt,  that  the  thermal  springs  of 
South  America  received  their  heat  from  the  primitive  rocks. 
The  following  passages  are  remarkable  : — Speaking  of  thermal 
springs  in  the  neighbourhood  of  the  lake  of  Valencia,  he  says, 
'*  These  springs  gush  out  at  three  points  of  the  gra^uVtc  cordillera 
of  the  coast;  near  Onato,  between  Turmero  and  Maracay  ;  near 
Murisa  to  the  north-east  of  the  Hacienda  de  Cura;  and  near 
Les  Trencheras,  on  the  road  from  Nueva  Valencia  to  Porto 
Cabello.  I  could  examine  with  care  only  the  thermal  waters  of 
Mariara  and  Las  Trencheras."  The  mountains  of  Mariara,  be 
says,  "  form  a  vast  amphitheatre,  composed  of  perpendicular 
rocks,  crowned  by  peaks  with  rugged  summits."  The  granite 
which  constitutes  the  peak  of  Gala  vera  is  separated,  he  assures 
us,  by  perpendicular  fissures  into  prismatic  masses. 

These  extracts  I  have  inserted  not  with  a  view  of  proving  any 
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fttinrogy  beiW^i^n  this  ig66<)tid  ph^ttottient  of  Duida  and  voka^ 
tioSf  but  riderely  to  juntify  the  iissertion  concemmg  the  deep 
fissures  of  gmnitid  peaks^  and  the  h^at  derived  fVom  their  foun^ 
dations :  wheffe  it  tnay  be  sujiposed  there  is  a  vicinity  to  die 
^till  hot  nucleus  of  the  earth. 

The  softening,  elevation,  and  rapture,  of  the  first  formed  gra*» 
nitic  mountains,  and  the  actioil  of  the  agitated  dceati,  would  pro«- 
duce  the  separation  of  an  infinite  number  of  minute  grains  of 
the  newly-formed  crystalline  substances^  many  of  which  WBtM 
be  suspended  mechanically  for  a  longer  or  shorter  time  aeeord** 
ing  to  their  respective  gravity  on  the  one  hand»  add  the  greater 
or  lesser  agitation  of  the  waters  on  the  other. 

Some  earthy  oxides,  such  ad  the  argillabeous  oxide  or  olay» 
which  have  a  kind  6f  mechamcal  attraction  for  water,  which  16 
not  perfectly  underalood,  would  be  longer  suspended  than  the 
minute  crystals  of  n^ttia,  amphibole>  quarts,  or  feldspar,  and 
would  be  precipitated)  all  Other  things  being  alike,  at  a  later 
period,  and  hence  in  the  generality  of  cases  gneiss  hes  under 
the  argillaceous  beds  and  rocks  where  these  are  found. 

The  presence  of  anthracite  in  the  fissures  of  primitive  rocks 
demonstrates  that  carbon  was  an  elementary  ingredient  in  the 
nucleus  of  the  elemeMary  globe  ;  and  it  is  therefore  reasonable 
to  conclude  that,  during  the  state  of  ignition,  it  would  attract 
oxygen  from  the  decomposition  of  the  water,  and  form  carbonie 
acid,  which,  after  combining  with  the  waters,  would  render  it  a 
solvent  for  all  such  metallic  oxides  as  have  a  powerful  attraction 
for  it,  and  which  are  rendered  more  soluble  through  its  agency, 
such  as  lime  (oxide  of  calcium),  and  magnesia  (oxide  of  magne* 
sium). 

The  precipitation  of  such  carbonated  oxides  (limestone  and 
magnesian  rocks)  would  depend  chiefly  on  the  agency  of  three 
well  known  caused;  Jirst,  the  continued  formation  of  more 
otides  than  the  waters  could  dissolve ;  secondly,  the  diminution 
of  temperature ;  and  thirdly,  the  effects  of  evaporation. 

These  few  principles  throw  touch  light  on  the  fortnation  of 
jaspers  and  serpentines  of  aqueous  origin,  and  of  the  limestone 
rocks,  especially  if  to  such  causes  be  added  the  heat  of  the  sub- 
jacent  rock  on  which  they  fell,  and  the  pressure  of  the  strati 
which  were  piecipitated  after  them :  and  the  same  principles 
lead  to  an  explanation  of  the  various  anomalies  we  meet  with  in 
the  forms  and  relative  positions  of  the  primitive  rocks. 

All  the  formations  from  the  granite  to  the  deposits  on  which 
the  diluvian  boulder  stones  and  gravel  lie,  demonstrate,  by  their 
organic  remains,  that  there  has  been  a  gradual  diminution  of 
temperature  from  the  earhest  times  till  the  earth  was  fitted  for 
theoreationof  man,  and  the  present  race  of  animals,  at  which 
period  it  appettfi  tO  have  been  entirely  under  sdar  anfloeti^^e  and 
seasons. 
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Dttting  th*  lottg  period  of  titae  cbtoptehended  b^twe^  thfese 
feta6t6  points,  the  deVeloptnent  of  vegetable  and  animal  life  had 
pasned  thfough  a  gtekt  rftrifety  of  rismatkable  forms,  totally  dif- 
ferent from  each  other >  ahd  unlike  those  which  exist  in  our  dayis ; 
but  what  peculiarly  characterises  the  living  fOrmfe  of  the  aiicietit 
world  iti  cotitfadistinctioA  to  the  present  races  is,  that  in  each 
epocha  W6  tiieet  with  genera  atid  species  which  have  a  perfect 
^e«^emblance  with  each  other  over  the  whole  stlrface  of  the  globe, 
at  leftftt  as  far  as  it  has  been  explored.  The  gfeat  distances  of 
these  parts  which  have  been  examined  both  as  to  latitude  and 
longitude,  justify  in  a  great  degree  the  accuracy  of  the  assertion. 

A  minute  examination  of  these  ancient  relics  With  those  which 
b^ar  the  closest  resemblance  to  them  among  oui*  present  r&ceft 
of  vegetables  and  animals,  seems  to  prove  that  the  process  hniil 
been  from  the  simplest  forms  to  the  more  complicated  structures, 
and  frofia  those  which  require  a  constancy  Of  heat  and  moisture 
to  those  WhiOh  were  fitted  for  great  alternations  of  heat  and  cold, 
^nd  for  a  great  variety  of  soil. 

As  fttr  as  the  ^eat  collection  of  facts  which  relate  to  th6 
remains  of  organized  bodies  justifies  their  being  generalised 
nnder  this  point  of  view,  we  seem  to  have  a  right  to  say,  thatth^ 
series  of  hting  forms  which  nature  has  observed  is  nearly  as 
follow ;  first,  a  few  plants  of  veiy  doubtful  character  in  the 
oldest  greywacke  slate;  then  zoophites,andcrustaceousmoluscaB 
withtrilobites^  afterwards  an  abundant  creation  of  acotyledonous 
and  monocotyledonous  plants ;  after  these  a  great  increase  of 
marine  testaceous  ^nd  crustaceous  moluscee  and  zoophytes ; 
then  fishes,  birds,  and  oviparous  quadrupeds,  comprehending  the 
Saurian  family ;  afterwards  dicotyledonous  plants  ;  then  marine 
mammalia;  and  lastly,  terrestrial  mammalia,  and  the  present 
race  of  Animals.  The  fossil  remains  Of  these  lie  buried  in  beds, 
which  overiie  each  other,  neariy  in  the  order  mentioned ;  and 
between  the  beds  or  strata  are  generally  found  others  which  do 
not  contain  any  fossil  remains,  and  which  mark  intervals  of  time 
in  the  process  of  their  extinction. 

The  Stud^f  of  these  remains  and  the  strata  in  which  they  He, 
Ctonot,  I  think,  fail  to  produce  an  entire  conviction  on  the  niind 
of  every  impartial  person,  that  their  death  was  slow  and  gradual, 
there  never  having  been  at  any  one  period  a  total  and  sudden 
destruction  of  the  whole  of  the  living  races  until  the  Deluge. 

When  the  character  of  the  vegetables  and  anitnals  of  the 
ancient  world  is  duly  considered  in  a  physiological  point  of  view 
as  testimonies  of  temperature,  we  are  led  to  the  belief  that  the 
various  living  forms  appeared  in  regular  succession  accordingly 
as  the  temperature'  or  the  earth  suffered  diminution ;  each  suc- 
ceeding race  becoming  fitted  by  its  peculiarity  of  ot^anizatioik 
to  support  a  colder  climate,  and  increasing  vicissitudfes  of  heat 
and  cold. 
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In  the  present  state  of  the  world,  the  ratio  of  dicotyledonous 
to  acotyledonous  and  monocotyledonous  plants  is  known  tp 
increase  (all  other  circumstances  affecting  climate  being  alike) 
in  proportion  to  the  distance  from  tropical  regions.  In  the 
cooler  regions  of  the  temperate  zones,  the  proportion  is  as  60 
to  1.  In  the  torrid  zones  as  5  or  6  to  1.  But  in  the  very  ancient 
world,  all  over  the  surface  of  the  globe,  we  find  nothing  resem* 
bling  a  dicotyledonous  plant  until  we  come  to  the  oolite, 
therefore,  there  is  room  to  suppose  that  every  part  of  the  surface 
of  the  earth  at  that  period  was  hotter  than  our  hottest  regions. 

We  now  know  from  various  facts  that  certain  forms  of  vege- 
tables and  animals  exist  and  multiply  in  a  constant  temperature 
which  approaches  nearly  to  the  heat  of  boiling  water.  Dunbar 
and  Hunter,  in  the  journey  they  made  along  the  river  Ouachita, 
in  Luisiana,  found  bivalves,  and  confervas,  and  other  plants,  in  a 
hot  spring,  the  temperature  of  which  was  between  40°  and  60® 
of  Reaumeur's  thermometer.  Sonnerat  and  Prevost  state,  that 
they  discovered  in  the  island  of  Lucon  a  stream  of  hot  water  of 
69°  Reaumeur,  and  that  the  roots  of  the  agnus  castus  and  a  spe- 
cies of  aspalatus  grew  in  it.  But  a  much  more  remarkable  fact 
is  mentioned  by  Forster,  who  found  living  plants  growing  at  the 
base  of  a  volcanic  mountain  in  the  island  of  Tanna,  and  that  the 
heat  of  the  soil  in  which  they  grew  was  210°  Fahr. 

In  the  strata  of  the  lias  we  meet  with  a  rich  collection  of  fossil 
remains,  but  among  them  there  are  none  which  prove  the  exist* 
ence  of  any  one  terrestrial  quadruped.  There  are  plenty  of  cro- 
codiles, and  we  are  introduced  for  the  first  time  since  the  forma- 
tion of  granite  to  the  Saurian  family. 

Previously  to  entering  into  the  consideration  of  these,  it  may 
be  observed,  that  the  laws  of  animal  life  do  not  aflPordthe  natu- 
ralist quite  so  certain  a  rule  for  judging  of  heat  and  climate  as 
plants  do ;  for  every  animal,  from  its  being  indued  with  a  locomo- 
tive faculty,  can  roam  to  a  great  extent  in  quest  of  food,  and  is 
fitted  to  live  where  that  can  be  found  in  sufficient  abundance. 
Nevertheless  we  know  of  many,  the  health  and  existence  of 
which  force  them  to  keep  within  certain  boundaries  of  tempera- 
ture. These,  together  with  the  antediluvian  members  of  their 
famiUes,  are  the  only  witnesses  that  can  properly  be  brought 
forward  to  corroborate  the  testimony  of  the  antediluvian  flora. 

The  examination  of  the  analogies  which  have  a  reference  to 
this  subject  is  attended  with  difficulty,  and  confessedly  with 
some  want  of  precision^  merely  from  the  va^ue  and  loose  manner 
in  which  the  denominations  of  the  geogcaphtcal  zones  are  appUed 
to  the  residence  of  animals.  Some  are  described  as  inhabitants 
of  the  torrid  zone,  others  of  the  temperate  zone,  others  of  the 
polar  regions.  In  many  cases,  this  is  sufficient  for  general  pur- 
poses ;  but  as  many  genera  and  species  of  animals,  both  amphi- 
bious and  terrestrial,  are  confined  to  a  range  of  from  12°  to  20°, 
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and  as  some  live  on  the  borders  of  the  temperate  and  torrid 
zones,  but  not  in  every  part  of  each,  these  regions  ought  to  be 
better  described. 

In  the  present  essay,  however,  all  that  appears  to  be  neces- 
sary is  to  point  out  the  most  striking  instances  of  animals  of  hot 
climates  which' have  an  analogy  with  the  fossil  species  of  thie 
same  genera,  and  by  stating  the  places  in  which  their  bones  are 
found,  to  prove  a  similarity  of  temperature. 

Before  doing  so,  however,  it  may  be  right  to  call  the  attention' 
of  some  readers  to  the  consideration  of  an  opinion  which  still 
prevails,  notwithstanding  all  that  has  been  written  on  the  subject, 
and  notwithstanding  the  late  discoveries  of  the  celebrated  rrof. 
Buckland,  which  ought  to  have  set  the  matter  quite  at  rest  for 
ever.  The  opinion  is,  that  the  remains  of  crocodiles,  hippota- 
moses,  opossums,  rhinoceroses,  hysBnas,  and  other  animals  of  hot 
climates,  which  are  found  all  over  Europe,  were  not  the  inhabi- 
tants of  the  regions  in  which  their  skeletons  and  bones  are  dis- 
covered, but  that  they  were  scattered  over  the  surface  of  the 
earth  after  their  death  by  some  great  destructive  catastrophe 
resembling  the  Noachian  deluge,  of  which  several  are  supposed 
to  have  occurred. 

Geology  does  not  offer  any  collection  of  facts  upon  whichit 
is  possible  to  build  an  hypothesis  of  this  kind  ;  for  although  we 
find  in  the  oldest  conglomerate  and  greywacke  fragments  of  pri- 
mitive rocks  (and  this  is  the  first  or  earliest  appearance  of  any 
thing  resembling  diluvian  detritus),  yet  the  very  agitated  state 
of  the  waters  occasioned  by  the  intense  heat  of  the  subjacent 
strata  would  account  for  the  phenomena.  But  allowing  the 
argument  its  full  force  as  to  an  analogy  with  a  deluge,  it  is 
evident  that  it  is  not  applicable  to  the  question  concerning  the 
distribution  of  fossil  remains,  inasmuch  as  the  creation  of 
animated  beings  had  not  then  begun. 

The  next  great  series  of  geological  facts  which  bear  tes- 
timony to  the  destructive  agency  of  some  powerful  and  gene- 
ral set  of  causes,  is  not  met  with  until  after  the  formation 
of  the  transition  limestone.  Soon  after  this  period,  a  general 
convulsion  of  nature  appears  to  have  happened,  leaving  the 
most  indisputable  testimonies  of  its  violence  : — I  allude  to 
the  complete  rupture  and  dislocation  of  the  newly-formed 
strata,  rreviousiy  to  their  consolidation,  these  do  not  appear 
to  have  suffered  any  other  disturbance  during  their  formation 
than  such  as  the  gentlest  motions  of  the  waters  would  account 
for.  The  trilobites,  and  the  few  shells  which  are  found  in  the 
transition  limestone,  are  entire ;  and  if  the  stems  of  encrinites 
and  pentacrinites  are  broken  and  dispersed,  it  is  a  phenomenon 
which  is  capable  of  easy  explanation,  inasmuch  as  the  weight 
and  tenacity  of  the  precipitated  magma  (carbonated  oxide  of 
calcium)  would  be  sufficient  to  crush  the  slender  stems  of  such 
xoophites,  and  carry  the  fragments  along  with  it  to  a  sh    " 
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Jrecipitate  should  be  formed  of  nearly  equal  thickQ§«^  lA  <l 
idUy  inclined  position  i«  incredible ;  ^nd  w«,  th^refofe,  ^^ye  a 
right  to  inf(?ry  that  this  pQsition  ia  which  it  in  commQnly  found 
was  Qne  into  which  it  had  bean  forced  Iom  after  ita  perfect 
consolidation  by  the  operation  of  some  powemil  causes. 

There  is  one  which  Qiay  be  reasonably  cojcnectured  tg  h9^v« 
^erted  a  gr#9.t  influence  in  producing  the  egectym^I  m?i|n  the 
elastic  vaponrs  confined  between  the  intensely  heated  metellic 
nucleus  and  the  newly->fornied  crust  of  oxides.  This  may  ba?9 
acquired  a  force  greater  than  the  pressure  which  was  acting  on 
it,  and  to  have  burst  its  fetters,  rupturing  and  overthrowing  the 
superincumbent  strata  in  the  sama  uianner  as  we  &nd  in  owr 
days  whole  tracts  of  land  overthrown  by  subterraneous  agencies 
of  ft  probably  similar  kind.  It  is  to  this  period  that  we  must 
refer  the  elevation  of  continents  a^d  mountains,  on  the  summits 
%nd  surface  of  which  we  find  proofs  of  their  submarine  origin  i 
and  it  is  to  this  period  of  general  convulsion  that  we  a,re  also  to 
look  for  the  subsidences  of  other  parts,  forming  the  greater 
basins  into  which  the  ocean  retreated,  and  the  lesser  basins 
which  afterwards  were  filled  with  fresh  water  torrents  and  rain. 
But  at  this  period  of  time  the  great  wor^c  of  creation  had  made 
hut  little  progress,  and  the  only  animals  which  existed  belonged 
to  the  sea^  Jfone  appear  to  have  be^n  destroyed  by  this  great 
catastrophe,  and  if  w^  find  a  difference  between  the  ^oophites 
and  marme  moUuscse  which  were  deposited  afterwards,  there  is 
no  way  of  accounting  for  th^  phenomenon  but  in  the  diminution 
of  temperature  which  was  gradually,  UiVmg  place. 

Since  this  period  of  disorder  until  the  appearance  of  the  dilu-- 
vian  boulder  stones  and  gravel;  I  do  not  know  of  any  geological 
appearances  which  have  the  most  distant  resemblance  to  the 
wrecks  of  a  deluge.  The  work  of  creation,  on  the  contrary, 
8ippeai«  to  have  proceeded  with  great  regularity,  varying  and 
multiplying  th^  living  forms  according  as  the  temperature 
varied,  and  as  dry  land  and  alluvial  soils  were  pipduced. 

|t  is  impossil^Ie  to  deny  that  many  ancient  continents  and 
alluvial  deposits  have  been  frequently  overflowed  both  by  salt 
imd  fresh  water.  They  have  left  indisputable  tjsstimonies  of  the 
fact«  But  th^se  were  all  of  them  partial  in  comparison  with  the 
two  events  described,  or  with  the  deluge ;  and  that  the  animals, 
the  remains  of  which  they  covpred  with  new  deposits,  were 
dead  before  the  inundations^  appears  from  the  periect  state  of 
their  skeletons. 

When  to  these  considerations  are  added  th^  late  remarks  of 
Prof.  Buckland  on  his  discovery  of  the  dens  of  antediluvian 
hyssnas^  &,c.  in  this  country,  no  doubt  can  be  left  on  the  mind 
of  ^n  unprejudiced  person,  that  the  animals  of  hot  climates,  the 
foe^il  hones  of  which  are  found  distributed  over  both  continents. 
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I  mfeY0iy  4egi«0  qf  Utiltt4«!,  w^re.in  ^cm%  iiaieai  the  ijRtWf 
ral  inhabitants  of  the  places  in  which  their  remfi4li9  are  di^c^r 

AUi^tom  ftud  crocodilesi,  it  ia  well  knqwn,  are  cpppneq 
ter  their  nature .  to  the  very  hottest  regions  r  pf  the  e^tr^h* 
They  ure  ahiefly  found  in  the  Niger^i  the  Jfile,  th(?  Qwgefi^, 
ih^  Ainia<H>e,  and  other  rivers  of  the  torrid  zone,  So  de* 
pestdent  are  they  pn  a  hot  tei[np^r^(u|^>.that  i|;  haa  been  foun4 
impossible  to  protract  their  lives  beyond  a  very  short  period 
when  brought  mto  a  temperate  mp^  0l^i^w^  by  ^rtifi^ial  tem- 
l^raturp,  T^ph^ard,  iii  his  Djcfcipwair^  d'Histoir^;  N^tnrelle, 
eppiestbe  following  pas3ftg#  ftopiiM^Perrault's  ac9punt  of  4 
Jiving  procodiie  which  was  bfo.u|ht  to.  Veriaille*,  U  is  sq  much 
ta  the  point  that  1,  cannot  avoid  inserUi|git;r^7  bisons  d'abord, 
quei  le  speptacle  de  eet  animal  viyjant,  deja  si  propre  par  lui- 
p^me  a  e^diter  la  curiosity,  pa^ut  surtout  extraordinaire  par  la 
eifCQuataQce  de  la  saiisPU  ou  Vqn  ^toit  alors,  et  par  celle  di* 
liUl9at^  Qar  le  froid  est  tellem^^t  Qontraire  an  crpcodile  qu'^ii 
Aiperique  et  en  £gypte  pieme,  au  rapport  d^s  aut^ups,  cet  ani- 
mal ne  pent  passer  l^s  mit^  4'^t<^  que  dan^  TeaUi ..  qui  alpra  eat 
beaucQup  pl^s  chaude  que  Tair.  Ceux  qui  av^it  apporte  par 
t^nre  depiiis  le  Hoqhelle^  le  crocodile  dopt  il  s'agit,  djrent  qu'ils 
Pavoieut  cru  mort  plusieurs  foisj  et  n'avoiejat  pu  le  faire  reyenir 
qu'en  Je  mettant  aupr^s  dw  feu/'  This  crocodile  lived  only  a 
liltle  morf!  than  a  mouth. 

The  hving  crocodile  is  pever  found  in  any  part  of  Europe,  but 
its  fossil  remains  are  discovered  all  over  it,  and  in  various  beds. 
.  The  fossil  reuiaius  of  a  species  of  didelphis  or  opossum  have 
been  found  in  the  oolitic  beds  of  England-  I^^P  living  opossum 
ia  ever  found  in  a  corresponding  iatitude,  nor  indeed  do  any 
esEist  ii^  !^urope.  The  living  species  are  chiefly  inhabitants  of 
South  America,  and  are  priocip^lly  found  in  Brasil,  Guiana^ 
Mexico,  and  range  into  Virginia. 

The  chief  residence  of  the  nippopotamos  is  in  Africa,  between 
the  river  Senegal  aud  the  Cape  of  Good  Hope,  ^nd  in  several 
tropical  rivers  of  Asia,  The  bqnes  of  the  antediluvian  hippopp-: 
tami  are  found  in  the  upper  valley  of  the  Arnp  in  great  abun- 
dance ;  aud  as  Baron  Cuvier  as^ure^,  in  almost  ^s  great  numbers 
as  those  of  .rhinpperoses  and  elephants.  They  are  also  frequently 
met  with  in  the  neighbourhood  of  Rpme,  and  in  the  county  of 
Middlesex,  in  the  neighbourhood  of  Brentford, — (See  Mr.  Trim- 
mer's account  of  them  in  the  Phil.  Trans,  for  1813.)  Along  with 
these  there  were  aUo  found  the  bones  of  rhinoceroses  and 
elephants.  As  to  fossil  elephants'  hopes,  they  are  found  all  over 
the  Qontinents  of  Europe  and  Axnerica.  Not  only  European 
Russia,  but  fdmpst  all  Siberia,  teems  with  them. 

It  is  surely  needless  to  multiply  fapts  of  this  kind«  If  more 
ba  rtquiiy^,  the  reader  i^  referred  tp  the  classical  ajid  truly 
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philosophical  works  of  Barbn  Cuvier,  especially  to  his  Recher^ 
cAes  sur  les  Ossemens  Fossiles.         •  . 

The  fossil  remains  found  in  one  of  the  uppermost  of  our  strata, 
the  London  clay,  indicate  for  all  the  places  in  EngHnd,  as  also 
for  others  on  the  continent  of  Europe  where'  contemporaneous 
d^osits  are  met  with,  a  temperature  equal  to  that  of  the  West 
Indies  and  the  north  of  Africa.  In  these  deposits  the  fossil 
remains  begin  to  bear  a  close  analogy  to  living  genera  and. 
species. 

We  have  no  means  of  measuring  t^e  lapse  of  years  from  the 
}>eriod  of  these  depositions  to  the  creation  of  man.  From  the 
time  of  the  Deluge  to  the  birth  of  Christ  is  2348,  according  to 
the  Hebrew  text,  and  consequently  4173  years  from  the  present 
date.  The  creation  of  man  is  supposed  to  have  been  1 666  years 
before  the  Deluge,  making  altogether  6829  years  since  Adam. 
Now  supposing  a  period  of  1000  years  to  have  elapded  ifrom  the 
extinction  of  those  races  of  animals  to  the  creation  of  man,  we 
have  a  period  of  6829  years,  during  which  the  climate  of  Great 
Britain  has-been  reduced  from  the  heat  of  the  West  Indies,  or 
the  north  of  Africa  to  its  present  standard. 

The  whole  surface  of  the  earth  seems  to  have  suffered  a  great 
diminution  of  temperature  by  the  action  of  the  Deluge,  the 
waters  acting  as  a  medium  between  the  earth  and  its  surround- 
ing atmosphere.  On  the  retreat  of  the  waters,  another  cause  of 
cold  arose  in  the  immense  evaporation  which  followed  ;  and  as 
the  radiation  of  heat  from  the  centre  of  the  earth  was  constantly 
going  on,  we  have  a  right  to  presume  that  the  equality  of  tem- 
perature on  the  surface  of  the  earth  was  greatly  destroyed  by 
that  catastrophe,  and  that  the  loss  of  terrestrial  heat  has  been 
much  more  rapid  since  the  Deluge  than  in  an  equal  lapse  of  time 
preceding  it.  Solar  heat  is  insufficient  to  compensate  the  loss 
of  caloric  in  the  polar  regions  where  the  fields  of  ice  seem  con- 
stantly increasing. 

But  at  the  period  of  the  deposition  of  the  London  clay,  and 
its  contemporaneous  formations,  it  appears  probable  from  the 
animal  remains  they  contain,  that  the  heat  on  the  surface  of  the 
earth  was  not  much  greater  at  the  time  of  their  existence  than  it 
is  at  present  in  places  which  areinhabitedby  many  of  the  human 
race.  If  the  eaith  Was  not  then  fitted  for  man,  it  must  have 
been  owing  to  other  causes  than  mere  temperature;  it  could  not 
have  lost  much  heat  by  radiation  between  that  period  and  his 
creation. 

According  to  the  Hebrew  text,  the  human  race  began  to  be 
renewed  after  the  Deluge  in  those  regions  where  solar  influence 
is  great,  and  consequently  in  a  temperature  which  corresponded 
the  most  with  that  which  had  been  nearly  universal  over  the. 
earth  at  his  creation  and  till  the  Deluge. 
At  present  the  loss  of  terrestrial  heat  is  so  great  that  we  ^^: 
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iKhoUy  dependent  on  solar  influence.  The  glaciers  descend  the « 
mountains;  and  regions  which  were  green  with  vegetation,  and 
inhabited,  are  now  wholly  frozen  and  deserted.  The  reflections 
to  which  this  leads  would  be  entirely  out  of  place.  My  object 
has  been  merely  to  throw  together  a  collection  of  remarkable 
facts  in  geology,whichit  appeared  to  me  tobe  time  to  generalize,  so 
as  to  become  more  intelhgible,  and  as  elucidating  each  other. 
How  far  I  have  succeeded  must  be  left  to  the  decisions  of  those 
competent  judges  who  peruse  your  journal,  and  whose  remarks 
and  criticisms  1  shall  receive  with  pleasure. 


Article  VIII. 

Examination  of  a  Mineral  from  Sussex  County,  Nett^^  Jersey, 
By  Prof.  Renwick.* 

The  substance  in  question  exists  intimately  connected  with, 
and*  disseminated  through  the  ore  of  the  Andover  mine ;  an  ore 
that  was  at  one  period  famous  for  producing  the  best  iron  in 
North  America,  and  the  only  kind  from  which  steel  has  been  ^ 
successfully  manufactured. 

This  ore  appears,  at  the  first  glance,  to  be  composed  of  three 
very  distinct  substances.  The  first  is  intermediate  in  appearance 
between  granular  Franklinite  and  large-grained  magnetic  iron^ 
ore :  on  a  cursory  examination,  it  seems  to  be  a  protoxide  of 
iron  with  a  slight  trace  of  zinc.    The  second  is  an  amorphous . 

Suartz,  tinged  with  a  colour  varying  from  a  pale  rose  colour  to  a 
eep  Vermillion.  The  third  is  of  a  dull  vermillion  red,  and  of  a 
granular  fracture ;  in  some  specimens  fine,  in  others  coarse- 
grained. This  last  was  chosen  as  the  subject  of  examination ;  it 
IS  hard  enough  to  scratch  glass ;  its  powder  is  rose  red ;  it 
slightly  affects  the  magnet ;  and  it  effervesces  with  acids.  It 
had  been  supposed  to  be  a  red  oxide  of  zinc.  My  first  experi* 
ments  showed  that  it  had  no  analog  with  that  substance,  and. 
it  having  been  subjected  to  the  action  of  the  blowpipe  by  Dr. . 
Torrey,  he  inferred  that  it  contains  cerium,  as  it  formed  with 
borax  a  glass  that  was  green  while  hot,  but  lost  its  colour  on 
cooling.    Exposed  alone  to  the  blowpipe,  it  is  infusible. 

To  ascertain  its  nature,  it  was  subjected  to  the  following  pre- 
liminary process : 

A. , 

(1 .)  A  small  portion  was  separated,  and  reduced  to  fine  pow- 
der in  a  steel  dish.  In  this  state  it  was  acted  upon  with  violent 
effervescence  by  iiitro-muriatic  and  muriatic  acids ;  giving  with 
the  latter  the  peculiar  smell  of  hydrogen.     The  action  ceased  in 
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»bout  hftif  wsL  bour^  leaving  a  coaaiclerftble  part  pf  the  m9#fi 
uodisi^olrady  lapd  but  little  filtered  ip  appearanoe. 

The  muriatic  solutiou  beiug  acted  upon  by  teatsf  showed, 
asaoog  othersi  the  fallowing  pbeuomeua : 

(2.)  With  ferrocyanate  of  potash  a  copious  blue  precipitate. 
.  (3,)  With  ammonia  a  prepipitata  of  a  rich  vermillion  red* 

(4.)  Wtih  oarbonate  of  ammonia  a  reddish  white  precipitate. 

(5.)  With  hydrpsulphuret  of  potesb^  a  milky  appearafiQe,  that* 
•Hbsidmg^  left  a  scanty  brown  precipitate, 

(6.)  The  compounds  of  cerium  being  soluble  in  exoe^s  ofaoidi. 
the  nitro-muriatic  solution  was  concentrated  until  the  ^eater 
part  of  the  free  acid  had  evaporated,  and  was  then  neutralized  to 
the  point  of  nascent  precipitation  by  carbonate  of  soda. 

(7.)  A  part  of  the  liquor  in  No.  6  being  diluted,  crystals  of 
sulphate  of  soda  were  thrown  in ;  these,  after  some  hours^  were 
dissolved,  causing  a  white  precipitate. 

(8.)  To  another  portion  of  the  concentrated  and  neutralized 
pitro-muriatic  solptjon  (6)  tartrate  of  potaih  w&fi  addedi  on 
whicbt  %  popioys  white  nrecipitate  ensued.  The  su^pioion  that 
the  substance  containea  cerium  being  thus  confirmed,  it  w%§ 
a^^ected  to  a  mor^  strict  e:iaminatiQn,  as  follows : 

B. 

(I.)  A  mass  weighing  nearly  an  ounce,  and  containing  a  very 
ftw  small  grains  of  the  oxide  of  iron,  was  broken  from  the  coin 
net  of  one  of  the  specimenst  Weighed  by  meaps  of  a  very  apow.^ 
rate  hydrostatic  balance,  it  appeared  to  have  a  specific  gravity^ 
of  3-26, 

(2*)  This  mass  being  first  crushed  into  fragments  in  a  steel 
mortar>  all  the  extraneous  matter  was  carefully  picked  out  with 
a  forceps ;  it  was  then  reduced  to  impalpable  powder  by  long 
gripding  in  an  a^^ate  di^h. 

(3.)  Fifty  grains  of  the  powder  were  boiled  for  half  an  hour 
in  nitro-4nuriatic  acid,  the  solution  assumed  a  rich  yellow  colour, 
imd  a  considerable  residuum  was  left,  which,  separated,  washed^ 
and  dried,  had  lost  in  weight  exactly  37  grains* 

(4.)  The  insoluble  portion  (3)  was  then  put  into  a  silver  cruet*- 
blkj  with  70  grains  caustic  potash ;  water  being  thrown  on*  the 
mixture  was  boiled*  evaporated  to  dryness,  and  finally  fused^ 
The  fused  mass  was  softened  by  water,  and  separated  from  the 
crucible;  muriatic  acid  being  then  added,  the  solid  mattaf 
swelled  up  into  a  gelatinous  mass.  This  was  evaporated  to  dry- 
ness, being  constantly  stirred  throughout  the  process,  and  after- 
wards boiled  fpr  tyyo  hoyrs  i»  very  dilute  muriatio  acid.  The 
whole  was  then  thrown  ijpoii  a  filter,  and  carefully  washed ;  the 
inspluble  portion  when  dry  was  found  to  weigh  16'3  grains,  was 
white,  with  a  faint  and  hardly  perceptible  tinge  of  rose  colour. 

(5.)  The  nitr<^,muriati£  scuution  and  wasnmga  (S),  and  the 
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iHUfmtic  gplution  md  washings  (4),  haymg  be^n  minedi  U^uijl 
ao^n^oni^  Wf^  added  ia  excess,  wbioh  throw  down  %  ve4  pi[0&U 
pit^t^;  ib«  iupemMstoi  clear  liquor  waa  poured  off;  thereaidiM 
thrown  on  a  filter  and  washed,  and  the  liquor  with  the  wMhinga 
set  by  for  further  experiments    Set  (12), 

(6.)  The  prwipitate  (6)  was  rediasoWed  in  a  small  quantity  of 
muriatic  acid,  and  the  splution  concentrated )  tartrati^  of  potftb 
was  addad  until  effervescence  ceased,  when  erystals  of  tartaric 
^cid  w^re  thrown  in,  by  which  a  copious  white  pveoipitf^te  wan 
produced, 

(7.)  This  precipitate  (6)  was  decomposed  bv  heat,  which> 
being  pushed  too  nastily,  a  portion  of  charcoal  was  left ;  lest 
any  carbonate  of  potash  should  be  present,  in  canaequenee  of  a 
portipQ  of  the  precipitate  (6)  being  the  difflculdy  soluble  bitar*? 
trate  of  potash,  thp  mass  was  washed  with  very  weak  yinegaft 
To  separate  the  carbon,  the  mass  was  again  acted  upon  by  a 
small  quantity  of  muriatic  acid,  and  the  solution  filtf  ripd. 

(8.)  The  new  muriatic  solution  was  decomposed  by  ammonia, 
which  threw  down  a  red  precipitate^  that,  when  washed  and 
dried,  weighed  6*16  grains. 

(9.)  Lest  the  acetic  acid  (7)  had  carried  off  any  part  of  the 
mineral,  it  was  tested  with  ammonia,  but  no  precipitate  ensued. 

(10.)  Into  the  liquor  remaining  after  precipitation  by  tartrate 
of  potash  and  tartaric  acid  -(6),  ferrocyanate  of  potash  was 
dropped;  a  milky  appearance  first  took  place,  and  finally  a 
copious  precipitate  of  a  pale  blue  colour.  This  precipitate, 
when  dried,  weighed  28*9  grains ;  which|  supposing  it  to  be  a 
ferrocyanate  of  the  protoxide  of  iron,  and  its  equivalent  numbi^r 
99,  gives  on  reduction  1Q*S  grains  protoxide  of  iron, 

(ll.)  To  the  liquor  yet  remaining  (10),  carbonate  of  aP^^ftO'ii* 
was  added ;  a  white  powder  was  Uirown  down,  weighing  1*84 
grains, 

(12.)  The  ammoniacal  liquor  and  washings  after  thq  first  pra* 
cipitation  (5)  were  boiled  for  an  hour,  but  no  precipitate  ensued ; 
being  then  acted  upon  by  carbonate  of  soda,  a  gre3^ish  precipi- 
tate fell,  weighing  when  dried  20*92,  and  manifesting  the  pre* 
sence  of  12*04  grains  caustic  lime. 

C. 

(1.)  Another  portion  of  the  powdered  mineral  WAs  exposed 
for  an  hour  to  a  red  heat  in  a  platina  crucible ;  its  weight  was 
reduced  from  60  to  4825  grains. 

(2.)  It  was  then  treated  as  before  (B.  3)  with  nitro-murjatic 
acid,  the  insoluble  portion  fused  with  caustic  potash,  8cc.  as  in 
(B.  4),  and  the  whole  of  the  liquors  united,  as  in  (B.  5).  The 
mixture  was  then  concentrated  to  separate  the  excess  of  acid, 
and  again  diluted  with  water.    Crystals  of  sulphate  of  soda 
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tlbrown  in  W€re,  after  a  few  hours,  dissolved;  a  precipitate 
ensued,  which,  washed,  and  dried,  weighed  8*62  grains.  If  the 
representative  number  of  cerium  be  92,  this,  when  reduced,  will 
give  6*06  grains  of  peroxide  of  cerium. 

(3.)  The  liquor  whence  the  cerium  had  been  precipitated  (2), 
being  tested  by  the  oxalate  and  benzoate  of  ammonia,  showed 
tife  presence  of  lime  and  protoxide  of  iron, 

Tne  more  important  results  of  the  analysis  B.  being  thus  con- . 
firmed,  it. was  not  considered  necessary  to  extend  the  process, 
farther.  The  results  may  be,  it  is  believed,  dependea  upon, 
except  so  far  as  the  equivalent  numbers  of  ferrocyanic  acid  and 
cerium  enter  into  the  calculations  of  (B.  10)  and  (C.  2),  and  the 
doubt  whether  a  small  proportion  of  some  other  metal  may  not 
have  been  thrown  down  in  (B.  10).  This  analysis  shows  the 
following  to  be  the  constitution  of  the  substance : 

Oraini. 

Silex,  B.  (4) 16-30 

Peroxide  of  cerium,  B.  (8)  . . . , 6-16 

Protoxide  of  iron,  B.  (10) 10-60 

Alumine,  B.  (1 1) , . , 1-84 

Lime,  B.  (12)  . . , 12-04 

Water,C.(l) 1-76 

Loss 1*41 

60-00 

As  this  mitieral  neither  agrees  in  external  characters  nor 
chemical  constitution  with  any  other  compound  of  cerium,  that 
has  been  hitherto  described,  I  have  little  hesitation  in  announc- 
ing it  as  a  new  ore  of  that  metal.  It  appears  to  possess  the 
nearest  analogy  in  its  composition  with  the  AUanite.  This  last, 
by  the  analysis  of  Thompson,  quoted  in  Macneven's  edition  of 
Brwde's  Chemistry,  has  in  60  parts, 

Silex., 16'80 

Oxide  of  cerium 16-13 

Alumine • 1-83 

Protoxide  of  iron 1 1-34 

Lime 4-11 

Water..,.,., 1-79 

60-00 

If  my  surmide  in  this  respect  be  true,  T  should  propose  to  name 
it  the  Torrelite,  in  honour  of  my  friend  Dr.  John  Torrey,  to  whom 
mitieralogical  science  is  under  many  important  obUgations,  and 
to  whom  this  tribute  is  fairly  due,  as  it  is  to  his  nice  tact  in  the 
management  of  the  blowpipe,  that  the  discovery  of  cerium  in 
the  substance  is  to  be  attributed. 
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Observations  on  the  Analysis  of  Torrelite.    By  J.  G.  Children, 

FRS.  8cc. 

Several  months  before  the  second  number  of  the  Annals  of 
the  Lyceum  of  Natural  History  of  New  York  (from  which  we 
have  copied  the  preceding  article),  arrived  in  this  country,  ray 
friend  Mr.  J.  F.  JJaniell,  received  a  specimen  of  Torrelite  from 
Professor  Ren  wick,  which  he  put  into  my  hands  for  examinatioQ 
with  respect  to  its  containing  oxide  of  cerium.  I  shall  briefly 
state, the  results  of  the  experiments  to  which  I  submitted  it. 

Heated  to  redness  in  a  small  matrass,  the  assay  gave  off  a 
little  water;  it  did  not  decrepitate,  nor  suffer  any  change  in  its  ; 
appearance. 

Before  the  blowpipe,  ivith  soda,  on  the  platina  wire,  it  gave 
in  the  oxidating  name  an  opaque  deep  green  globule,  rather 
inclining  to  blue ;  by  the  addition  of  nitre  the  colour  became 
pure  deep  green,  in  the  reducing  flame,  the  assay  became 
brown. 

With  borax f  it  dissolved  readily  ;  in  the  oxidating  flame  the 
globule  was  transparent,  and  of  a  fine  amethyst  colour.  In  the 
reducing  flame,  light  yellow  whilst  hot,  and  colourless  when 
cold,     ft  remained  perfectly  transparent. 

Salt  of  phosphorus  had  very  little  action  on  a  small  fragment 
of  the  assay ;-  the  globule  in  the  oxidating  flame  was  c^uite  trans- 
parent; yellow  hot,  colourless  cold.  In  the  reducmg  flame, 
colourless  both  hot  and  cold.  The  fragment  remained  enve- 
loped in  the  diaphanous  glass,  apparently  very  little  altered.  A 
portion  of  the  assay  reduced  to  fine  powder  was  more  readily 
acted  on  by  the  salt  of  phosphorus  than  the  fragment,  but  the 
appearances  were  similar,  except  that  the  colour  was  rather 
deeper.  A  considerable  silica  sKeleton  remained  in  the  fused 
gloDuIe,  which,  when  cold,  was  slightly  opaline. 

Alone  in.  the  forceps^  the  mineral  fused  with  difiiculty  on  the 
surface,  bubbled  up,  and  became  covered  with  a  vitrified  greenish 
grey  transparent  coating. 

These  experiments  give  no  indication  of  the  presence  of  oxide 
of  cerium,  but  as  that  substance,  when  in  combination  with  iron 
and  silica,  cannot  be  detected  by  the  blowpipe,  no  certain  infer- 
ence, as  to  its  presence  or  absence,  could  be  drawn  from  them. 
They  demonstrate,  however,  that  the  mineral  contains  manga* 
nese  in  considerable  quantity,  of  which  the  analysis  takes  no 
notice. 

It  is  stated  in  Mr.  Renwick's  paper,  that  Eir.Torrey  inferred, 
that  the  mineral  '^  might  contain  cerium  as  it  formed  with  borax 
a  glass  that  was  green  whilst  hot,  but  lost  its  colour  on  cooling." 
The  characters  which  Berzelius  gives  of  oxide  of  cerium  with 
borax  before  the  blowpipe  are,  'Hhat  it  forms  in  the  exterior  flame 
a  beautiful  red  or  deep. orange  yellow  glass,  whose  colour  fades 
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on  oooliagft  and  is  ultimately  reduced  to  a  yellowish-  tint ;  fay 
flatnin^,  die  glass  becomes  enamel  white.  In  the  reducing 
flame  it  loses  its  colour.''"*^  That  these  characters  are  accurately 
giveh^  I  (ban  vouch  from  e:(periment. 

A  portion  of  the  mineral  m  fine  powder  was  digested  in  nitron 
muriatic  acid  to  dryness.  The  dry  mass  was  redissoked  ia 
water^  with  the  addition  of  a  little  muriatic  acid»  and  a  few  drops 
of  nitrio*  A  part  remained  undissolved^  which  on  examinatioii 
proved  to  consist  of  siUca  with  a  little  oxide  of  iron  and  oxid6  of 
manganese*  This  being  separated  by  the  filter,  ammonia  was 
added  to  the  clear  eohition^  which  threw  down  an  abundant 
dark  red  precipitate^  {a)»  The  whole  was  thrown  on  the  filter, 
and  the  ammoniacal  solution  set  aside.  On  standing  a  few 
hoars,  it  deposited  a  portion  of  pui'e  oxide  of  manganese ;  and 
on  the  addition  of  oxalate  of  ammonia,  afforded  an  abundant 
white  precipitate,  which  was  found  to  consist  merely  of  ozalattt 
of  lime  with  a  considerable  quantity  of  oxalate  of  man^anese^ 

The  dark  red  precipitate  (a)  was  redissolved  in  muriatic  acid 
with  a  few  drops  of  nitric  acid,  the  solution  carefully  neutralised 
by  ammonia,  and  an  excess  of  oxalate  of  ammonia  dropped  inio 
it«  At  first  that  rea^elit  occasioned  tio  precipitate,  but  after  a 
large  quantity  of  the  oxalate  had  been  added,  the  solution 
became  turbid^  and  on  standing  deposited  a  small  white  precipi- 
tate. This  was  separated  by  decanting  off  the  superoataht 
fluid  and  well  washed^  On  examination  it  proved  to  be  nearly 
pure  oxalate  of  manganese,  for  being  heated  in  a  platiiia  oap<* 
sule  over  the  spirit  lamp  to  redness,  it  left  a  dark  brown  sub^ 
stance,  which  gave  with  soda  and  nitre,  before  the  blowpipe,  an 
opaque  dark  green  globule  in  the  oxidating  flame,  and  with 
borax  a  transparent  one  of  a  beautiful  amethyst  colour,  which 
disappeared  when  heated  in  the  reducing  flame. 

Ammonia  added  in  excess  to  the  solution  from  which  the  last 
precipitate  had  been  separated,  threw  down  a  large  quantity  of 
red  oxide  of  iron  mixed  with  a  little  manganese,  and  on  pouring 
in  a  solution  of  prussiate  of  potash  to  the  ammoniacal  liquor, 
ptevioifsly  filtered,  a  considerable  white  precipitate  of  prussiate 
of  manganese  was  immediately  formed. 

As  my  object  was  merely  to  ascertain  whether  oxide  of  cerium 
be  present  in  the  mineral  or  not,  the  quantities  of  the  several 
precipitates  were  not  attended  to  ;  the  quality  of  each,  however, 
was  carefully  examined,  and  no  trace  of  cerium  could  be  detected 
in  any  of  them. 

A  portion  of  cerite^  similarly  treated,  instantly  gave  an  abund- 
aat  precipitate  of  oxalate  of  cerium,  on  adding  oxalate  of  amniOM 
nia  to  the  nitro-muriatic  solution,  previously  neutralised  by 
ammonia* 

•  The  Uie  of  the  Blowpipe  in  Ohtmiail  Analysis,  ikt»  p.  100. 
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Tb«  results  of  these  experime&ts  were  commiinicatM  by  Mn 
Daniell  to  Prof;  Renvfick^  who  had  the  goodness  to  send  m* 
another  speoiinen  of  TorreUtei  and  I  received  at  the  same  tim^k 
copy  of  his  analysis^  published  in  the  work  already  alluded  to. 

The  results  whidh  I  had  obtained  diiFering  so  much  from 
those  of  Prof.  R^nwick,  I  considered  it  due  to  that  gentleman 
to  resume  my  labours,  and  I  accordingly  repeated  his  analysis 
on  (&  portion  of  the  mineral  he  had  so  liberally  and  obligingly 
fitfttiahcd  me  with. 

To  my  eurprtae^  I  was  as  unsuocessfulas  before  in  my  attempts 
to  discover  any  oxide  of  eerium.  I  therefore  requested  Mn 
Farad&y  to  hate  the  goodness  to  examine  a  portion  of  the  mine* 
ral>  wbb  informs  me  that  he  also  has  been  unable  to  detect  in  it 
imy  trace  of  the  oxide  in  question.  To  whatever  cause  it  may 
be  owing)  therefore^  I  am  compelled  to  conclude  that  some  error 
has  crept  into  Prof.  Renwiok's  analysis,  and  that  oxide  of  cerium 
forms  no  part  of  the  constituent  ingredients  of  Torrelite. 

It  may  be  right  to  add,  that  both  mine  and  Mr.  Faraday's 
experiments  were  made  on  the  dull  vermillion  red  portion  of  the 
inineraL J,  G.  C- 

Article  IX. 

Proceedings  of  Philosophical  Societit^. 

ROYAL    SOCIETY. 

Jm.  27.-— The  name  of  the  Solicitor*General  was  ordered  to 
be  inserted  in  the  printed  lists  of  the  Society ;  and  a  paper  was 
commenoedy  On  the  Anatomy  of  the  Mole^-Cricket ;  by  John 
Kidd,  MD.  FRS. 

Feb.  3.-«The  reading  of  Dr.  Kidd*s  paper  was  concluded ; 
and  an  Appendix  to  the  Croonian  Lecture^  by  Sir  E<  Home,  Bart. 
VPRS.  read,  announcing  the  simultaneous  discovery  by  himself 
and  Mr.  Bfiiuer>  of  nerves  in  the  human  navel-string  and  pkk« 
centa,  drawings  of  which  by  Mr.  B.  were  annexed  to  the  paper* 

Feb.  10. — Lord  Viscount  Strangfordj  and  the  Rev.  George 
Fisher,  MA.  were  admitted  Fellows  of  the  Society ;  and  a  paper 
was  read,  of  which  the  following  is  a  brief  abstract : — 

Notice  of  the  Iguanodon,  a  Fossil  Herbivorous  Reptile  found 
in  the  Sandstone  of  Tilgate  Forest ;  by  Gideon  Manteil,  FLS,  S 
communicated  by  Davies  Gilbert,  Esq-  VPRS. 

In  the  sandstone  of  Tilgate  Forest,  near  Ouckfield^  in  Sussexi 
which  belongs  to  the  iron-sand  formation,  and  forms  part  of  a 
chain  of  hills  extending  from  Hastings  to  Horsham,  are  found 
the  teeth  and  a  few  of  the  bones  of  the  subjeot  of  this  papery 
together  with  those  of  it  ^gantic  species  of  crocodile,  of  Uie 
tnegalosaurus  and  the  plesiosaurus,  and  the  remains  of  turtlesi 
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birds,  and  yegetables.  The  author,  some  time  since,  sent  speci- 
mens  of  the  teeth  to  various  naturalists ;  in  particular  to  M.  le 
Baron  Cuvier,  whose  opinion  of  them  coincided  with  his  own, 
that  they  belonged  to  an  extinct  herbivorous  reptile  hitherto 
undescribed.    With  the  assistance  of  Mr.  Clift  he  had  subse- 

?uently  compared  them  with  those  of  a  skeleton  of  the  recent 
guana  of  the  West  Indies,  iu  the  Museum  of  the  Royal  College 
of  Surgeons,  with  which  he  found  them  to  possess  a  close 
affinity;  and  he  details,  in  this  notice,  the  particular  results  of 
the  comparison  ;  adverting,  also,  to  the  probable  station  of  the 
extinct  animal  in  the  order  of  Saurians.  From  the  affinity 
just  mentioned,  and  at  the  suggestion  of  the  Rev.  W.  D. 
Conybeare,  he  had  given  it  the  name  of  Iguanodon,  On  the 
supposition  that  the  proportions  of  the  parts  in  the  extinct 
animal  were  the  same  as  in  the  recent,  Mr.  Mantell  infers  that 
the  Iguanodon  must  have  exceeded  in  size  even  the  megalosau* 
rus,  and  have  been  upwards  of  sixty  feet  in  length.  From  the 
fossils  associated  with  its  remains,  he  concludes,  that  if  an 
amphibious,  it  was  not  a  marine  reptile,  but  inhabited  rivers  and 
fresh-water  lakes.  Drawings  of  the  teeth  and  bones  of  the 
Iguanodon  were  annexed  to  this  communication. 

Feb.  17. — Capt.  J.  Mangles,  RN.  was  admitted  aFellow  of  the 
Society;  and  a  paper  was  read,  entitled  "An  Experimental 
Inquiry  into  the  Nature  of  the  Radiant  Heating  Enects  from 
Terrestrial  Sources;  "  by  the  Rev.  Baden  Powell,  MA.  FRS. 

The  object  of  this  paper  is  to  investigate  an  important  question 
relative  to  the  nature  of  the  heating  effect,  radiated  or  emitted 
from  burning  and  incandescent  bodies. 

The  heat  from  non-luminous  sources  has  been  shown  by  Pro- 
fessor Leslie  to  be  entirely  intercepted  by  a  glass  screen  ;  that 
from  luminous  hot  bodies,  though  in  a  considerable  degree  in- 
tercepted, is  yet  partially  transmitted.  M.  de  la  Roche  has 
shown,  that  the  part  transmitted  increases  in  proportion  to  the 
part  intercepted,  as  the  body  under  trial  approaches  nes^rer  its 

Soint  of  luminosity,  or  is  more  perfectly  luminous ;  and  both 
I.  de  la  Roche,  and  his  commentators,  seem  disposed  to  view 
these  results  as  showing  that  the  effect  is  due  to  one  simple 
agent,  the  principle  both  of  light  and  heat  gradually  passing  from 
the  state  of  the  latter  to  that  of  the  former,  and  in  proportion 
becoming  capable  of  passing  through  glass.  This  opinion,  how- 
ever, is  not  absolutely  proved  ;  and  the  facts  may  be  explained 
without  adopting  it.  Luminous  hot  bodies  may  give  off*  two 
separate  sets  of  rays,  or  emanations,  one  of  light  possessing 
an  inseparable  heating  power  like  the  light  of  the  sun,  and 
transmissible  through  glass;  the  other,  simple  radiant  heat  to- 
tally stopped  by  glass.  To  examine  which  of  these  liypotheses 
is  me  true  one,  was  the  prioiary  object  of  the  experiments  hefse 


Digitized  by  VjOOQ  IC 


litSdeAedteil*  TM  prinot^  ^cpkrfaMtiiB  kere  eoMnotei  k  tUg 
nKMn^;  llro  thermometers,  ooAted  bne  with  bmbotbblftek,  and 
ttt(»  oMer  witll  abs<)rptiv0  whiter  Wsrt  exj>oikd  iogisther  iihd^ 
eitikctiy  similar  cifcuniitaBceB  to  the  radiation  from  differeat  h^ 
ifiltl6Ud  hoi  bodies,  Bueh  aa  iron  raised  to  a  (i^nsidehLblc  denee 
of  ihdifchd«iiimoe,  and  tha  flama  bf  a  lamp.  This  was  d6ne  first 
i^th/atid  tb^n  without  the  intaiposition  of  a  riass  screen. 
Aft#r  ilUowinff  for  all  the  catisiis  of  error  likelj  to  have  affeeted 
th6  l^iiillts,  die  ebjeot  wks  to  obiberve  the  ratio  of  the  rates  ut 
if^hicih  the  two  thermometers  rose  when  exposed ;  and  td  com^.* 
Mre  It  with  that  similarly  obtained  when  they  were  screened; 
If  the  u^t^tii  (adedrdin|  to  the  theory  of  de  la  Hoche>  tee.)  only 
ihtercil^l^d  &  portion  of  ofie  simple  ft^enty  thc»  llereen^d  feffdets 
Wdtlid  b«  merely  diminished  In  abtolutt  quaniitjf,  but  Would 
i^mtiiKk  ^hfttlired  ih  riaid,  If  this  be  dot  the  case,  it  will  foU6#^ 
fhftt  th«  tfftdsmittfed  portion  of  he&iing  influenoe  not  bniy  diffen 
from  the  rest  in  the  property  of  transmissibility,  but  also  affe^ta 
siiffe^i^b  hy  ft  different  law* 

tn  ^\l  the  Vftrious  6xp4Hikients  tried,  one  uniform  irisult  wto 
oblftiUldi  f\z.,  that  the  ai^reened  ratio  wriairadh  greatbr  than 
the  exposed.    For  example,  in  one  instance,  with  the  flame  of 

a  lamp  the  Screened  ratio  was  about  -^^  s  - ;  the  exposed  -^^ 

Th^  giStteral  eoneluaion  deduced  is,  thiit  the  radiant  heating 
influenoe  U  ine  united  eflTect  of  two  distinct  agents ;  one  » 
simple  radiant  beat^  having  the  properties  of  rellition  to 
texture  and  not  darkness  of  colour,  and  stopped  by  glass;  tho 
other,  having  relation  td  MlVfHt,  &nd  tmnimitted  by  glass,  which 
may  ok  denominated  ''  trahsmissible  beat,''  tyr  (from  its  dI5se 
association  with  li^ht,)  *'  the  heating  ppWer  tfUgbl/' 

The  distinct  existence  of  tWo  heftting  cauises  %h  the  t^tal 
^ffeot  from  luminous  hot  bodies  ha?ing  bei^n  established  in  tb4 
fii'st  part  of  this  paper^thb  obgeei  of  the  second  part  is  to  asoer^' 
tain  and  6bmpare  the  ro^to  subsiisting  between  those  tWo  pilrti 
of  the  heating  eflect  in  difier^nt  instane^si  Th6  instances  tried 
are,  the  flame  of  it  lampi  when  the  Obmbustion  Was  in  different 
dogrei!s  df  odmpletenesi ;  th^  union  ^t  several  flames  compared 
wiui  one;  the  ibcrehse  bf  density  in  a  flani^ ;  acid  the  differedt 
dedree^  of  infesAQes^nbe  in  metals. 

in  all  these  instane^s^  a  rfcgul^r  intriB^ue  rf  rtUio  was  oba^ 
ACMTved,  in  corrispond^noS  Witft  an  tuerease  in  tibe  dbmpletiHsesi 
(f(  ocknbttstiofa,  With  the  jundlion  of  difieitent  Aim<s)  wilb  tfife 
itereasie  df  density  in  li  flam# ;  ted  with  the  dejfTei  of  inM^ 
deseence  in  taai^ii 

Similar  oohclbsions  were  also  inferred  ffbm  tike  tepeftxMiit# 
^  Mf .  Brande,  Cou6t  ftumford^  &c. 

Ni^  Series^  toL*  la.        # 
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In  the  conclusion  deduced  from  the  whole,  that  part  of 
the  heat'  which  belongs  to  the  light  is  shown  to  be  de- 
rived from  the  hot  body,  and  to  be  abstracted  or  made  to  dis-^ 
ap|>ear  from  its  sensible  temperature,  so  as  not  to:  be  given  off 
as  radiant  heat.  We  have  no  right  to  assume  that  this  porticm 
of  the  heat  is  converted  into  light.  But  it  is  evident  that  it 
exists  in  some  state  of  very  close  combination  with  light ;, it  is 
never  rendered  sensible  till  the  light  is  absorbed,  as  by  dark 
coloured  bodies.  All  bodies  become  luminous  by  the  applica* 
tion  of  a  certain  degree  of  heat.  We  can  then  form  no  other 
conclusion,  than  that  the  portion  of  the  heat  which  is  in  the 
first  instance  lost^  is,  in  fact,  communicated  in  some  way 
to  the  light,  and  this  can  be  in  no  other  way  than  by  becoming 
latent  in  it;  and  in  fact  thus  giving  it  the  form  of  light  ;^ from 
which  it  is  again  given  out  and  rendered  sensible  when  the  li^ht 
is.  absorbed,  or  changes  its  State  and  enters  into  combinatipn 
with  other  bodies.  - 

This  view  of  the  subject  is  applicable  to  a  variety  of  phaeno- 
mena.  •  Those  of  phosphorescence  (hitherto  considered  so  ano- 
m^ous)  are  noticed.  Most  others  are  too  obvious  to  require  partir 
cularizing;  -        .  .     .  •      <    . 

These  conclusions  will  perhaps  be  regarded  as  arguments  in 
favour  of  the  materiality  of  light,  it  being  thus  shown  to  pos- 
sess those  properties  in  respect  to  latent  heat,  which  would 
belong  to  a  substance  of  immense  tenuity  and  elasticity. 

Febi  24.— The  reading  was  commenced  of  a  paper,  On  the 
Matemo-foetal  Circulation ;  by  David  Williams,  JMD  :  commu- 
nicated by  Dr.  John  Thomson,' of  Edinburgh,  FRS.       .    f   ■ 

LINNEAN    SOCIETY. 

The  sittings  of  the  Lirtnean  Society  for  the  Session  1824-5, 
were  resumed  on  Nov.  2,  when  the  following  papers  were  read : . 

A  letter  from  Mr.  J.  De  Carle  Sowerby,  FLSv  to  Mr.  R.  Tayjor, 
Sec.  LS.  stating  that  many  specimens  of  a  fresh-water  shell, 
the:  mytilus  polymorphm  of  Gmelin,  which  is  a  native  of  the  Da- 
nube, had  been  found  attached  to  timber  in  the  Commercial 
Docks,  where  the  species  had  probably  been  brought  in  timber. 

A  Description  of  three  Species  of  British  Birds,  two  of  them 
new  to  the  Ornithology  of  the  British  Isles;  by  N.  A.  Vigors> 
Jan.  Esq.  AM.  FLS. :  communicated  by  the  Zoological  vJliib. 
The  bird!s  described  in  this  paper  are,  Anthus  Richarai,  Vieillot^ 
two  specimens  of  which  were  taken  a  few  years  ago  at  Kings- 
land,  near  London;  an  undescrifoed  Scolopax  shot  in  Queen's 
Countyj  in  Ireland,  in  1822,  and  named  by  Mr.  Vigors,  S.Sa- 
Mm;  snd^QuerqueduIa  ghciCanSy  or  the  Bimaculated  Duck, 
taken  in  a  decoy  near  Maldon  within  these  few  years.  . . 

A  Description' of  Cint^ania,  a  new  genus  of  plants;  and  of 
a  new  species  of  Sieversid:  by  Mr.  D.  Don^  Librarian. tolAe 
Linnean  Society.    These  remarkable  pliBmts^  belonging  to 'the  } 
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family  ofRosaceoe,  are  contained  in  an  extensive  collection  from 
Mexico, .  part  of  the  Herbarium  of  Mocinno  and  Sess^,  now  in 
the  possession  of  A.  B.Lambert,  Esq.  VPLS. — Cowania.  Char, 
essent.  Calyx  5-fidus.  Petala  6.  Ovaria  6-7,  ovulo  erecto. 
Styli  terminaies,  continui.    Achenia  stylis  pjlumosis  persistenti- 

bus   aristata.    Embryo  erectus. Sieversia  paraaoxa,   foliis 

fasciculatis  linearibus  obtusis  sessilibus  integris  3-6-fidisve, 
floribus  subcorymbosis,  stylis  plnmosis,  caule  fruticoso. 

Nov.  16. — A  letter  was  read, from  John  Atkinson,  Esq.  FLS. 
to  Alexander  Macleay,  Esq.  Sec.  LS.  accompanying  specimens 
of  a  beetle  found  in  a  mummy  sent  from  Egypt  by  Mr.  Salt,  and 
recently  opened  for  the  Museum  of  the  Leeds  Philosophical 
Society.  The  imperfection  of  the  embalming  appeared  to  indi- 
cate that  the  person  had  not  been  of  high  caste :  tne  folds  of  the 
linen  in  which  it  was  wrapped  contained  seveial  hundreds  of  the 
larv8B  of  the  beetle,  and  some  of  the  perfect  insects. 

Descriptions  of  several  species  hitherto  unpublished  of  the 
genus  Coccinella;  by  George  Milne, Esq.  FLS.:  communicated 
by  the  Zoological  Club.  The  new  species  described  in  this 
paper,  were  C.  circumdata,4'^'asciata,ephippia,parvay  6'guttata, 
aecussatdf  ahdominalisy  and  cyanea^  from  Brazil;  2^maculata 
and  l8-r/iaculaia  from  New  Holland;  cordata  and  connata  from 
North  America. 

An  Account  of  some  plants  belonging  to  the  Natural  Order 
called  by  Dr.  Jack  Cyrtandraceae;  by  Francis  Hamilton,  MD. 
FLS.  The  species  described  in  this  paper  are  CheloneJUlfortnef 
C.  rubicunday  and  C.  latifotia, 

Observatidns  on  the  Motacilla  Hippolais  of  Linnscus  ;  by  the 
Rev.  Revett  Sheppard,  MA.  FLS.:  communicated  by  the  Zoo» 
logical  Club.  Mr.  Sheppard  concludes,  from  a  particular  exa- 
mination of  the  synonymy,  &c.  of  this  species  of  Motacilla,  that 
it  is  the  Greater  Petty  chaps  of  English  writers. 

Dec.  7.— Mr.  G.  B.  Sowerby,  FLS.  exhibited  some  Beryls, 
from  the  Morne  Mountains,  in  the  county  pf  Down,  in  Ireland. 

The  reading  of  Dr.  Hamilton's  Commentary  on  the  third  part 
of  the  Hortus  Malabaricus  was  continued :  the  following  were 
among  the  plants,  the  history  and  synonymy  of  which  were 
investigated :  Codda  Pattna,  Ifiti  Panna,  Toada  Patina^  Katou 
Indel,  Tsjaka  Maram,  Ata  Maram,  Anona  Maram,  Ansjeli, 
Kato  Tsjaka^  Sac. 

Dec.  21.— A  letter  from  J.  Youell,Esq.  ALS.  stating  that  spe- 
cimens of  Ardea  Cayatiemis  and  Tantalus  viridis  had  been  taken 
near  Yarmouth,  and  deposited  in  the  Norwich  Museum ;  and 
correcting  some  erroneous  statements  of  Bewick  respecting 
Fulica  atra. 

An  Account  of  a  remarkable  Fungus ;  by  the  Rev.  W.  Kirby« 
MA .  F R.  and  LS.  Mr.  Kirby  gives  the  name  of  Atractus  to  this 
fungus,  and  places  it  between  Ctathrus  and  Phallm.  ^ 
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A  DescHpHdn  df  such  Qerfcra  land  Sp^cieS  of  Insects,  kHiidilft 
to  in  tH6  Intrdduetiod  to  Eritomoloey  of  Mefesrs.  Kifby  afl5 
Spence,  as  appear  not  to  have  been  before  Bufficiently  noticed 
or  described }  by  the  SAme  author :  communicated  by  the  Zbd- 
logical  Club. 

Jan.  18,  1823.-^The  reading  of  the  Rev.  Messrs.  R.  Shep* 
pard's  and  W.  Whitear's  Catnlogue  Of  the  Birds  of  Norfolk  and 
Sufiblk,  commenced  and  continued  during  the  last  Session,  was 
resumed. 

Esb.  li-^Oli  the  Structure  of  the  Tarsus  in  the  Tetramerous 
and  Trirtierous  Coleoptera  of  the  French  Entomologists ;  by 
W.  S.  Mac  Leay,  Esq.  MA.  FLS. 

Feb.  15.-^The  refetditiff  of  the  Rev.  Messrs.  Sheppaitil's  and 
Whitedr*s  CatAlogil^  ofNorfoIk  and  Suffolk  Birds,  and  that  6f 
Dr.  Hamilton's  Commentary  bn  the  third  part  of  the  Hortu^ 
Malabaricus,  wfer^  continued. 

ASTRONOMICAL    SOCIETY. 

The  fifth  Annukl  General  Meeting  of  this  Society  was  held  on 
the  11th  of  February,  for  the  purpose  of  receiving  the  report  of 
the  Council  upon  the  state  of  the  Society's  affairs,  electing 
OflScers  for  the  ensuing  year,  &c.  Every  lover  of  astronomy 
must  be  gratified  to  learn  that  the  prosperity  of  the  Society  con- 
tinues tb  increase ;  but  the  late  period  of  the  month  at  v^hich  we 
received  the  account  of  the  proceedings  precludes  its  inseilion 
in  the  present  number. 


Article  X. 

SCIENTIFIC  NOTICES. 

Chemistry. 

h  On  the  Ingots  of  Copper  obtained  via  humida. 

By  M.Clement. 

The  beautiful  experiments  of  Sir  James  Hall  have  demon- 
strated that  pulverised  carbonate  of  lime,  a  substance  eminently 
decomposable  by  heat,  may  be  fused,  under  great  pressure, 
^without  losing  its  carbonic  acid,  atid  afford  when  cold  a  solid 
mass  similar  to  marble. 

In  like  manner  as  it  was  hdretofofe  imagined  that  that  mineral 
was  necessarily  formed  by  deposition  from  its  aqueous  solution, 
and  could  by  no  means  be  a  product  of  heat,  s6  at  preseht  it  is 
generally  believed  that£[  solid  m^ss  of  tnetallic  copper  capable  of . 
extension  under  the  hammer,  must  have  undergoing  igneouS 
•fujsitJh,'  knd  hftvfe  acquired  its  cohesion  by  fcboliftff.  Copfer 
i^fecitftlatfed  frotii  itfe  solution  by  whatever  ag^nt^  id  always  ifi  the 
state  of  a  fine  Iboste  pOwdfer.  Th6  foUdWing  fact,  howevef,  Will 
show  that  an  ingot  of  copper  ttiay  be  formed  vi&  humidL    I  am 
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j^bt^dta  M;  >Ipl|erat  for  ik^  p^erya^tiop,  fjiiclj  Ije  cqJal^^^ 
up^ifd  to  m^  a  short  time  siac^,  on  |ir^  vi^i^Pg  h^  ^n^  iaaQ||^ 
f^ory  (ox  making  vinegar  fropa  wood,  m  Burgundy. 

In  a  series  of  operations  for  preparing  jsulpnate  of  l^oppQf  by 
calcining  copper  with  sulphur,  s»ohitions  of  the  sulphs^te  ar^ 
•btained^  ii^hich  become  turbid  by  the  separatipi^  of  an  insol^ble 
fifubpi^lphate.  They  are  placed  in  a  tub,  half  burie^l  \i^  th^ 
ground,  in  order  to  become  clear,  It  is  against  the  interior  ^i4eA 
of  this  tub,  and  always  at  th^i  unction  of  two  staves  thf|^  ^^a^ 
t^iittoqs  (champignom)  of  m^taUic  cc^pper  are  observed  to  fpriPi 
which  gradually  increase  m  s{ze,  aiid  would  doubtless  ultimately 
become  considerable  niasses,  1  have  some  specimens  whicl|  I 
detached  frpm  the  tpb  with  a  portion  of  the  wood  adhering  tg. 
them. 

On  one  ^ide  we  find  these  bits,  of  copper  moulded  on  the 
wopd  of  the  tub,  whose  stpae  are  impressed  on  tb^ir  §urfacp  ;  on 
the  oth^r,  they  have  the  form  of  mammell^s  with  very  m^nutei 
brilliant,  crystalline  ffgiG^tS; 

One  of  these  specimens  weighs  more  than  75  gramntes 
(nearly  2^  oz.  English), 

The  chemical  action  by  which  the  copper  is  revived  is  easily 
explained.  The  protosiilphate  pf  copper  which  unquestionably 
exists  in  the  solution,  in  passiing  to  the  state  of  deutosulpbat^, 
deposits  its  base  which  givep  pp  its  oxygen  and  acid  to  form  the  new 
salt.  It  is  evident  that  the  revival  of  the  copper  may  be  effected 
in  this  manner  without  the  as^ist^nce  of  any  iron,  and  in  fact 
there  are  no  traces  of  that  metal  in  the  interior  of  the  tpb.  It  is 
npt^  however,  this  part  of  the  phenomenon  that  appears  to  me 
most  remarkable,  but  the  cohesion,  acquired  by  the  copper  ^^ 
precipitated  from  the  midst  of  a  solution  ;  a  cohesion  which  is 
so  great  as  to  allow  the  metal  to  be  hammered  in  the  cold  and 
reduced  to  thin  leaves ;  and  whose  specific  gravity  is  equal  to 
that  of  fiised  copper,  viz.  8'78,  I  have,  moreover,  filed  a  morsel 
pf  thi^  cppper,  and  have  prodqced  ^  surface  as  brilliant  and  tree 
ffpm  ppre§,  fis  could  have  beei^  obtained  by  similar  means  with 
an  ingot  of  common  copper. — (Annales  de  Chimie.) 

2.  Note  on  the  Presence  of  Titanium  in  Mica.  By  M.  Vauquelin. 

M.  Vauqjiglin,  at  th^  request  of  Mr.  Peschier  pf  Geneva 
(who  conceived  tjisit  he  h^d  found  titanium  iii  several  micas  in 
such  quantity  as  to  be  an  essential  constituent  of  the  mineral), 
repeated  his  experiments,  first  on  two  varieties  pf  ijiiica,  and 
afterwards  on  many  others,  in  all  of  which  he  detected  the  pre- 
sence of  titanium,  but  in  very  minute  quantity,  and  in  different 
prppprtions  :  the  richest  in  titaniiifn  did  not  give  more  than  one 
pi^r  ceQt.  of  that  metal. 

Ris  mo^fi  of  analysis  was  as  foUpws  :-^He  ignited  the  mica 
(4iyide4  into  thin  laminse^'and  cut  very  small  with  a  pair  of 
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scissars),  with  two  parts  of  caustic  potash,  for  half  an  hourytoid 
digested  the  mass  in  100  parts  of  water.  Muriatic  acid  was 
gradually  added  to  the  mixture  till  it  was  slighdy  in  excess ;  the 
solution  evaporated  slowly  to  dryness ;  the  residuum  washed 
with  cold  water,  and  the  silica  separated  by  the  filter. 

If  the  silica  was  coloured,  which  often  happened,  he  digested 
it  in  cold  muriatic  acid  diluted  with  10  parts  of  water,  till  it 
became  white ;  it  was  then  washed,  and  while  still  moist  boiled 
in  strong  muriatic  acid*  The  liquid  was  then  evaporated  to 
expel  the  greater  part  of  the  acid,  diluted  and  filtered,  and  the 
solution,  containing  only  a  slight  excess  of  acid,  treated  witftan 
infusion  of  galls.  If  titanium  was  present  the  solutt^  first 
assumed  a  yellowish  red  colour,  and  soon  afterwards  t^nnate  of 
titaniumseparated  in  flakes  of  the  same  colour. 

The  muriate  of  titanium  is  so  easily  decomposed  by  beat,  that 
in  general  the  greater  part  of  the  metal  is  found  with  the  silica, 
which  should  always  be  carefully  examined  in  all  analyses  in 
which  titanium  may  be  expected  to  be  discovered.  If,  on  the 
other  hand,  the  evaporation  have  not  been  carried  far  enough,  a 
portion  may  remain  in  solution  in  the  washings  of  the  silica.  To 
be  certain,  precipitate  the  solution  by  ammonia,  wash  the  preci- 
pitate, and  digest  it  in  caustic  potash,  which  will  dissolve  the 
alumina,  and  the  oxide  of  titanium,  and  the  latter  may  then  be 
separated  by  saturating  the  alkali  with  muriatic  acid,  and  preci- 
pitation by  mfusion  of  galls. 

Nearly  two  years  since,  I  examined  a  dark  brown  mica,  from 
Siberia,  for  titanium,  without  finding  the  least  trace  of  that 
metal. — C. 

Mineralogy. 

3,,Harmotome* 

Dr.  Wernekinck,  of  Giessen,  has  published  a  description  and 
analysis  of  a  uew  variety  of  this  mineral  in  which  the  batytes  is 
replaced  by  lime.  Its  constituents,  according  to  his  analysis,, 
are : 

Silica, 63-07 

Alumina 21-31 

Lime , «    6*67 

Barytes 0-39 

Oxides  of  iron  and  manganese 0*56 

Water 17-09 

99^ 

It  is  found  in  a  basaltic  amygdaloid,  near  the  village  of  Anne- 
rod?,  at  the  distance  of  about  a  mile  from  Giessen.  It  always 
occurs  in  regular  crystals,  and  the  only  crystalline  form  under 
which  it  has  been  hitherto  observed  is  a  perfect  square  prism. 
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'tensuBftled^bjr  a  four^cddedaciimination,- whose  sides  rest  upon 
■the  edges  of  the  prism«  Hie  lateral  planes  of  the  prism  are  in 
.every . respect sioulari  and, none  of  them  are  streaked.  Some- 
timesthese  prisms  are  found  combined  together  in  the  form  of 
twin  crystals. 
The  ordinary  harmotome  he  found  to  be  composed  of 

Silica. 44-79 

Alumina 19-28 

Barytes • 17-69 

Lime 1-08 

Oxides  of  iron  and  manganese '  0-85 

Water 16-32 

98*91 

The  specimen  which  he  analyzed  was  obtained  from  the  Schiff 
fenbergy  a  hill  in  the  neighbourhood  of  Giessen.  Like,  the  pre- 
ceding, its  crystal  is  a  square  pris.m,  but  it  presents  itself  .under 
a  variety  of  modifications.  Its  matrix  is  also  a  basaltic  amyg- 
daloid. , 
.  The  calcareous  harmotome  appears  from  his  analysis,  to  be^i^ 
compound  of  6  atoms  of  bisilicate  of  alumina  +  1  atom  of  q^a* 
idrosiUcate  of  lime  +  8  atoms  of  water.  The  ba.rytic  .harmotomei 
appears  to  contain  a  similar  number  of  atoms  of  bisilicate  oj[ 
alumina  and  of  water,  combined  with  an  atom  of  quadrosilicate 
or  trisilicate  of  barytes. — (Annalen  der  Physik.) 

4.  Cadmiferous  Sulphuret  of  Zinc. 

A  specimen  of  common  blende,  of  a  reddish  colour,  passing 
into  lead  grey,  was  found  by  Dr.  R.  Brandes  to.be  composed  of 

Sulphur 33-838 

Zinc 68-160 

Cadmium ^ , 0932 

Iron 7-628 

100-548 
(TrommsdorflP's  Neues  Journal  der  Pharmacie.) 
5.  Sulphuret  of  Lead  and  Antimony, 
Trommsdorff  found  a  specimen  of  this  ore  to  be  composed  of 

Sulphur 20-9 

Antimony. • 22*4 

Lead 49-0 

Iron  . ...» 4*0 

Manganese 2-0 

Copper 1-0 

Loss • . . .  •    0-7 

100-0 
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Miscellaneous. 
6.  TAf  Brithk  Museum. — Mr.  Ooodwyn's  Manuscripts. 

Those  who  ftre  interested  in  mathematical  c9igpfi)»|tions,  and 
the  tabulation  of  their  results  for  liractical  purpoiiefi  will  learn 
with  pleasnre  that  the  Q^nQnM  nm  ^Xtexmvi  tables  of  the  late 
Hejiry  Goodwpn,  Esq.  of  Blackheath^  ^ve^  by  ibf  advice  of 
Dr.  (iregonr,  rrofessor  of  Mathematics  in  the  Royal  Military 
Academy,  paen  deposited  by  Mr.  Goodwyn's  family  in  the 
library  of  the  British  Museum.  .  The  follov^ing  copy  of  Pr. 
dregory^s  account  of  the  general  nature  of  the  manuscripts  ivil| 
serve  to  convey  the  requii|ite  information  to  our  readers. 

The  late  Henry  Goodwyn.  Esq.  of  Blac]^heath,  being  for 
••▼end  years  kept  by  ill  heaitii  from  the  more  active  pursuits 
of  life,  d^vQted  a  great  portion  of  his  time  to  the  most  labo- 
rious computations,  man;j^  of  them  feia(in|^  to  topics  and  leading 
to  results  uiat are  exceedingly  curious  and  interesting: — some  to 
annuities;  othess,  to  the  determination  ofpowers  and  roots;  several 
of  these  he  applied  to  practical  Inquiries  relative  to  interest,  and 
ediers  to  tb^  reductiQp  and  cQmparison  of  weisrhts  and  mea- 
sures, whether  British  or  Foreign ;  and  to  the  formation  of  a 
general  system ;  9^d  otli^rf  \k^  rei^^F«4  f^ppiicable  to  the  rules 
of  mensuration^  and  to  still  higher  inquiries  ai|[ipng  matheioati- 
eians.  "  ; 

In  the  pursuit  of  these  researches,  he  developed  various  in- 
teresting properties,  indicative  of  the  mutual  tonnection  be- 
tween ciiHiulatiag  decimals  and  prime  numbers  entering  either 
simply  or  compositely  into  the  denominators  of  fractions  re- 
spectively equivalent  to  those  decimals ;  of  which  properties 
some  have  been  long  known  to  mathematicians,  while  others 
had  almost,  if  not  altogether,  escaped  their  notice.  A  few  of 
th^e  are  explained  in  the  quarto  appendix  to  the  pamphlet  to 
which  this  paper  is  at|achea  ;  *  aqd,  in  tba^  appendix^  one  of 
Mr.  Goodwyh's  ingenious  improvements  in  cP^pu^^tioijt ,  is 
Scribed  and  applied. 

The  re§uH9  pf  hi3  persevering  and  longrcpntinued  labours 
have,  as  yet,  b^^n  Qqly  very  partially  laid  before  die  public  in  a 
few  detachefl  ps^ippWetp,  vplumjes,  &c.,  copies  of  all  which  are 
herewith  (ff|tnsipi(te(i :.  b]xU  his  two  works  of  greatest  labour,  the 
one  denofpipated  4  Tabk  qf'  complete  Deemai  ^Motietits ;  and 
the  othei>  ^  Takuhu^  Series  pf  Dtspimal  Quaiieats  for  all  the 

•  Entitled  5^  Tbe  Fint  CeDtenary  of  a  Concise  and  Useful  TaUe  of  Complete  De« 
einuaQaotieili,^'  frith  a  l^pedmen  of  ^^  A  Talmlar  Seiies,"^  &c* 
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1,000,  »tiU  f^m^iin  in  wiwpsi^ript.  Tbf  fPFm#p  of  %him  fi 
fs^iniHfiaed  m  four  fvliQ  volumes  of  i9ai||i»crtpt,  lett«rpd  T«t jf^  <|f 
(^fWfe*^  Qtt|?^«W^tf,  Mr.  GQpdwYQ  Imi  ^Ri^iid  tb«if  epwpur 
tation ;  and,  by  subsequent  calculations,  had  nearly^  if  Qp|  ^r 
tirely,  verified  th($  coirectuess  of  the  i;vhoIe,  He  b^d,  9)so, 
advanced  considerably,  in  the  computation  of  the  Tabular 
Sm$9,  tb^  results  bemg  entered,  and  duly  amtnged,  ia  ilve 
volumes  large  quarto ;  in  the  last  of  which,  however,  the  pkti^ 
jfprm  of  his  labour  is  above  eschibtted.  A  cpmpafi«on  pf  the  re^ 
spective  manuscripts  with  the  two  royiU  oataro  printed 
Tolumes,  entitled  Tabk  of  the  Cireles,  and  Tabuiar  Sem$,  and 
with  the  quarto  pamphlet,  to  which  this  is  annexed,  will  enablf 
any  coinpetent  judge  to  appreciate  the  extent  of  these  chissM 
9f  Mr.  Goodwyn's  labours,  their  utility,  and  the  comparative 
value  of  those  portions  which  still  remain  unpublishef). 

Mr.Ooodwyn's  family,  anxious  to  consign  these  roanuseripts 
qf  their  revered  relative  to  some  institutian  where  they  may  be 
occasionally  consulted  by  fhe  friends  and  promoters  of  mathar 
matioal  science,  dp  npw»  with  tbe  Gonsent  of  the  trustees  ^f 
thfi  British  Muaoum,  depaeit  them  in  the  library  of  that  Maf^ 
Rifieent  national  instittttiop. 

Woolwkhy  Nw,\^U.  ULINTHUS    U«£;apar. 

7.  Important  Work  on  Conchology. 

Messie^  Sowerbv  bare  recently  issued  a  prospectus  of  a  new 
work,  which  han  iong  been  wanting  iathis  interesting  braneh 
of  naUiral  history.  Th^  pippose  to  pjiblisb  in  quarterly  num<* 
bers,  descriptions,  with  coloured  plates,  of  all  the  ^nown  f  pecies 
of  recent  sliuslU.  The  fi»t  number  will  appear  as  soeoas  100 
subscribers  shall  have  signified  their  intention  of  patriHiizing 
the  work,  which,  from  the  acknowledged  abilities  of  tha 
authors,  will  (we  have  no  doubt)  very  sooq  be  dane.  The 
descriptions  will  be  ^iveij  by  Mr.  G.  B.  Spwerby  in  Latin  and 
English,  together  with  such  observations  as  may  be  required, 
and  the  figures  by  Mr.  J.  D.  C.  Sowerby.  The  work  will  be 
Biinted  on  royal  quarto,  and  each  number  will  contain  about  18 
naghly  finishid  plates,  coloured  frpm  nature,  and  comprise  abotsH; 
IW  species ;  &o  thai,  when  coqaplete,  there  will  be  descriptions 
and  nguiies  of  about  5,000  species*  The  authors  are  placed  in  eir* 
eumstanees  peculiarly  fetv^i^rable  to  the  production  of  a  work 
of  this  kind,  from  the  sale  of  |he  celebraljed  Tankerville  col* 
lection  having  been  entrusted  to  Mr.  G.  B.  Sowerby,  the  pos- 
session of  which,  though  necessarily  only  for  a  short  time,  will 
enable  them  to  secure  drawings  and  descriptions  of  many  shells 
that  could  not  otherwise  be  easily  obtained.     In  addition  to  this^ 
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the  private  collection  of  the  authors,  the  immense  number  of  spe- 
cies contained  in  the  collection^  late  the  property  of  Mr.  Geoi^e 
Humphrey,  and  the  free  access  which  .the  liberality  of  thdir 
frienas  allows  to  various  other  cabinets,  will  enable  them  to 
render  the  above  work  by  far  the  most  splendid  and  complete  of 
its  kind. 

8.  Electrical  Conducting  Power  of  Melted  Resinous  Bodies. 

It  is  commonly  stated,  that  melted  resins  become  ^ood  con- 
ductors of  electricity  and  freely  allow  of  its  tran8miftSK)n.  The 
following  experiments  were  made  with  the  view  of  determining 
to  what  extent  they  possess  this  property.  - 

Common  resin,  shell  lac,  asphaltum,  bees-wax,  red  and  black 
sealing-wax  were  jaaelted  in  separate  glass  tubes,  fitted  with 
wires  for  taking  the  electric  spark :  they  all  slowly  and  with 
diffioidly  drew  off  the  charge  of  a  jar,  and  not  with  the  facility 
usually  supposed.  The  melted  contents  of  the  same  tubes 
acted  as  non-conductors  when  made  pait  of  the  voltaic  circuit. 
•  Several  thin  glass  tubes  (previously  tried  by  metallic  coatings), 
were  coated  outside  with  copper  foil,  and  about  half  filled  with 
'the  melted  substances,  having  wires  dipping  into  them,  similar 
to  small  leyden  phials.  The  resinous  coating,  however,  distri-? 
buted  no  charge  over  the  interior  of  the  glass  tubes^  when  con- 
nected with  the  machine,  which  would  have  been  the  case  with 
conductors. 

Upon  removing  the  copper  .coatings  and  wires,  substituting 
pointed  wires  bent  at  right  angles,  resting  against  the  interior 
of  the  glass  tube  beneath  the  melted  bodies,  and  suspending 
them  successively  from  an  electrical  conductor,  placing  a  metal- 
lic rod  outside  opposite  the  points,  sparks  passed  in  all  cases  per- 
forating the  glass . 

The  last  cases  would  indicate  that  melted  resinous  bodies  are 
not  conductors,  and  the  results  obtained  in  the  first  instance 
may  possibly  be  referred  to  heated  air  about  the  apparatus.  T.G. 
—(Journal  of  Science.) 

9.  Lectures  on  the  Phanomena  and  History  of  Igneous  Meteors 
and  Meteorites. 

E.  W.  Brayley,  Jun.  ALS.,  will  shortly  commence, .  at  the 
Russel  Institution,  Great  Coram-street,  a  Cfourse  of  Lectures  on. 
the  Phsenomena  and  History  of  Igneous  Meteors  and  Meteorites,' 
illustrated  by  a  series  of  transparent  diagrams  of  Meteors^  an 
extensive  collection  of  Meteorites,  and  various  experiments  in 
Chemistry  and  Natural  Philosophy. 
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Article  XI. 
NEW  SCIENTIFIC  BOOKS. 

PRBPARIWO  VOR   PI7BUCATIOir, 

Principles  of  Political  Economy  and  Population,  including  an  Exa* 
mination  of  Mahhus's  Essay.    By  John  M'lniscon. 

A  neir  and  enlarged  edition  of  Dr.  Prout's  Inquiry  into  the  Nature 
and  Treatment  of  Calculus,  &c.  will  shortly  be  ready  for  publication. 

The  Present  State  of  the  Mines  in  Mexico^  Chile,  Peru,  and  Brazil, 
l2mo. 

Practical  Chemical  Mineralogy.     By  Frederick  Joyce. 

A  Voyage  in  1822,  1823,  1824,  containing  an  Examination  of  the 
Antarctic  Sea,  to  the  Seventy- fourth  Degree  of  Latitude;  and  a  Visit 
lo  Terra  del  Fuego.    By  James  Weddell.    8yo. 

JUST   PUBLISHED. 

A  Lecture  on  the  Origin,  Progress,  &c.  of  Shipping  and  Commerce, 
delivered  at  the  Bristol  Philosophical  and  Literary  Society.  By 
Charles  Pope,  Esq.     Is.  6d, 

A  System  of  Pathological  and  Operative  Surgery.  By  Robert 
Allan,  FRSE.  &c.     Vol.3. 

Evils  of  Quarantine  Laws  and  Non-existence  of  Pestilential  Conta- 
gion.    By  Charles  Macleaii,  MD.     Second  Edition.    8vo.     15*. 

Shaw's  General  Zoology.     Vol.  12. 

The  Botanic  Garden,  or  Magazine  of  Hardy  Flower  Plants.  By  B. 
Maund.  Nos.  Landll.  with  four  coloured  Figures,  post4<to.  li.Ss. 
ibolscap4to.  1/. 

Unwm's  Companion  of  Medicine.    8v6.    7s.  6d. 

Parry's  Pathology.    Vol.  1.    8vo.     14*. 

Testimonies  in  favour  of  Salt  as  a  Manure,  and  as  a  Condiment  for 
the  Horse,  Cow,  and  Sheep.    By  the  Rev.  B.  Dacre,  ALS.    8vo.    6s, 

Narrative  of  the  Unsuccessful  Attempt  to  reach  Repulse  Bay.  With 
a  Chart,  and  Engravings  by  Finden.    By  Capt.Lyon,  RN.     iO*.  6d. 

Observations  on  q  General  Iron  Railway,  or  Land  Steam  Conveyance, 
&c.    By  Thomas  Gray.     Fifth  Edition,  enlarged.    8vo.    8*.  Ga. 

Cards  of  Euclid.    By  the  Rev.  J.  Brasse.     Ss.Sd.  in  a  Case. 


Article  XIL 

NEW  PATENTS. 

C.  Heathorn,  Maidstone,  lime-bumer,  for  his  method  of  constructing 
and  erecting  a  furnace,  or  kiln,  for  the  more  speedy,  more  effectually, 
and  more  economically  manufacturing  of  lime,  by  means  of  applying, 
directing,  and  limiting,  or  regulating  the  flame  and  heat  arising  in  the 
manufacturing  or  burning  coal  into  coke,  and  thus  making  Hme  and 
coke  in  one  and  the  same  buildingi  and  at  one  and  the  same  time.—' 
Nov.  IL 
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W.  Leathy,  Great  Guildford-street,  Southwark,  engineer^  for 
improvemeDts  in  the  machifi^Qr  used  in  ipaking  bricks,  and  improve- 
ments in  drying  bricks,  by  means  of  flues  and  steam. — Not.  11. 

P.  Brunety  Wimpple-street^  Cavendish-square,  merchant,  for  a  fur- 
nace made  upon  a 'new  construction. — Nov.  11. 

J.  C.  Daniel],  Stoke,  W|Its^  p)oth|er,  fyr  inaprovements  in  dressing 
woollen  clot]h.T-Nov.  20. 

"  LTajrlor,  jun.  Chipping  Opgar,  Essex,  fbr  acock  or  tap  for  drawinj^ 
off  liquids,— Nov.  20. 

W/  Rhodes,  Hoxton,  brickrmaker,  for  his  inrjprovement  in  the 
construction  of  clampf  for  burqing  raw  liricks. — Nov.  20. 

L.  Lambert,  Cannon-street,  for  improvements  in  the  material  an^ 
manufacture  of  paper,-r-Nov.  23. 

Sf  Wilson,  Streatham,  Surrey,  for  a  new  manufiicture  of  stuft  with 
transparent  and  colo^fed  figure^. — Nov.  25. 

W.  S.  Burnett,  New  Londop-street,  merchant,  fbr  improvements  in 
ships'  tackle. — Nov.  25. 

J.  Osbaldeston,  Shire  ^rpw  withjn  Pl^ckburn,  Lancashire,  calico- 
weaver^  for  hi&i  improvisd  method  of  n^aking  he^ds  to  be  made  m  the 
n^eaving  of  cotton,  silk,  woollen,  and  other  clotbSt-r-NQv.  ^9. 

T.  Hancock,  Goswell  Mews,  Goswell-street,  patent  cock  manufftc- 

Sarer,  for  bis  q^th^^  pf  p^akipgor  manufacturing  an  article  whigh  may 
\e  in  many  instances  substituted  for  leather,  and  be  applied  to 
9tbi^r  viseful  purpose^. — JJpv.  29. 

W.  Fiimivaly  Ap^prtpii,  Cheshire,  salt  manufactiirfiry  for  improve^ 
ments  in  the  manufacture  of  salt. — Dec,  4. 

W»  W.  Youpg,  Newtqn  Nott^ge,  Glamorganshire,  engineer,  for 
ipipFQvemen^  fp  ipapufacturipg  g^It,  part  of  which  imprpvemepts  arf 
applicable  to  odier  useful  purposes — Dec.  4. 

J*  H.  Suwerkrop,  yip4».-str^elf  M}nerie§;  merchant,  for  ao  app^atus 
or  machine,  which  he  denopijpate^  ^f  A  th^ripophpre,  or  a  portable* 
miperal  ox  river-y^^ater  bath  ^p4  Hn^p  warmer ;"  and  also  for  ptper  appa- 
ratus pr  piachipf s  coppepte^  t:h^r^iyith  for  filtering  and  heating  water. 
•?^Dec.  4, 

G.  Wychi^rley,  Wbitchi^rchf  Salop,  saddler,  for  improvements  ip 
leaking  anjl  ^ppstrucjlpg  9»^4ies,  ftpd  side-saddle?. — Dec.  4. 

R.  Dipkenson,  Park-^trept,  Southiwark,  Surrey,  for  his  improved  air? 
chamber  for  v^riqu^  pprpose^^r— Dec.  7. 

J.  Thompson,  Pembroke-place,  Pimlico^  for  his  improved  mode  of 
making  cast-steel. — Dec.  i>. 

R.  Bowman,  Aberdeen,  chain -cable  maker,  for  his  improved  appa- 
ratus for  stopping,  releasing,  and  regulating  chain  and  other  cables  of 
vessels. — Dec.  9. 

W.  Moult,  Lambethy  engineer,  for  his  improvement  in  working 
water-wheels. — Dec.  9. 

Sir  W.  Cppgr^vp,  Cecjilrsfr^e^,  Sl^rand,  for  his  ipiproved  gas-metpr. 
^Decplf 

S.  Qavis.  Upper  ^^^  Smithfield;  gpn-lock-piaker,  fpr  impjovenients 
ig  guns  a^d  other  fire«arpi3.»-Pec,  18. 

JQ.  Ggffdqn,  BasinghalUstreef,  I^ppdon,  for  improvements  in  carriages 
or  otbejT  fjiiach^pjes  to  be  mpyed  or  propelled  by  mechanical  means.—- 
i)ec.  18/ 
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S.  R6T^etts,  Parke  Gi^ange,  bekt  Sheffield^  C»1irigir-p1aUr,  /or  )ii« 
improvement  in  the  manufacture  of  plated  goods  of  vafi6iii  deiMj^ 
iidfts.^Dec.  18. 

P;  jr.  B.  V.  Go«ietj  Clerkeiiw^Il  Gfefen,  for  intprovfetfteHtl  irt  lo6M 
or  machinery  for  weavinfi"  various  sorts  of  cloths  or  fabrlcfe.—^Dec.  18. 

J.  Gardner,  strtitn,  knu  J.  Hferbert,  carpenter,  both  of  St.  Leonards, 
Glbuc^i^teriihire,  fol'  irt1p^ovetb^ht^  on  machines  for  shearing  or  t^hppiii'^ 
woplien  cloths. — Dec.  1 8. 

W.  P.  ShdWd^h,  btfofd'^t^e^t,  machinist,  for  his  invented  wheel- 
way  and  its  carriage  for  the  ^oiiv^yance  of  paii^engfers^  nierchatidia9#, 
and  other  things  along  roads,  ^ail,  and  other  ways,  either  on  a  letel  or 
liicHhed  |)lafi(-,  find  applieabl^  to  dther  purposes.-^Dec.  18. 

J:  Weiss,  Stharid,  sdrgidalMtistrumferit  maker  and  ddtler,  fbr  itlipfoTe*> 
t&enis  dft  e3(Haustln§,  \hjkct\^^,  6t  dondehsihg  ptiiiips  or  spriHgs,  and 
<»h  the  apparatus  d6itil^ted  therewith,  which  improtements  ari^ 
applicable  to  various  useful  purposes.— Dec.  18. 
•  J.  and  W.  H.  Deykin,  Biriiiinghatal,  buttdh-tiiaktfrs,  Tbt  an  ihipnrre- 
ment  in  the  manufacture  of  ihilitary  and  livery  butt6nd."^DfecJ.  2S. 

D.  Stafford,  Liverpool,  for  improvements  oh  carriages. •'^Dee.  2*. 

S.  Denisotl,  Lteds;  whitesmith,  and  J.  Harris,  Leeds,  paper*tiabuld«» 
maker,  for  improvements  in  machinery  for  the  piiriM>8e  of  making  W6i^ 
and  laid  paper .-^Jan.  1,  1^%5. 

P.  Erard,  Great  Maflbbrough-Strefei,  ihtiSical-instrurticiht  hAker^  M 
ihiprbvemeht^  in  piano-fortes.^-^Jat).  S. 

A.  Tilloch,  LL.D.  of  Islington,  for  iroprovemehts  in  th^  st^atti^ 
Engine  or  apparatus  connected  therewith.-^ Jan.  11. 

W.  Hen^on  and  W.  Jackson,  Worcester,  lace-manaf&cturers,  for 
improvements  in  ttiachinery  for  making  bobbin-net.-^  Jan.  11. 

G.  Gurney,  Argyle-street,  Hanover-square,  surgeon,  for  hit  ini* 
proved  finger-keyed  musieal  instrument,  in  the  use  df  which  a  per- 
former is  enabled  io  hold  or  prolofig  ihe  hbtt^S^  and  to  indfeasft  M 
modify  the  tone. — Jan.  11, 

F;  6.  Spilsbut'y,  Leek,  l^taffordshlrei  silk-rtiamlfacturer,  for  libprorre- 
ments  in  weaving.-^ Jan.  11. 

W.  Hirst,  Leeds,  cloth-hiafiufacitui^r^  for  im^^rovemetits  lA  kpitkning 
and  shabbing  machines. — Jan,  11. 

J.  F.  SmiUi,  Dunston  Hall,  Chesterfidd,  for  ImprbvemeAta  in  the 
preparation  of  slivers  Or  tops  from  wool,  oottott,  di*  other  fibrous  tnat^* 
rials. — Jan.  IL 

J.  t.  Smith,  Dunston  Hall,  Chesterfield,  for  ittiprovements  in  drtee 
ing  and  finishing  woollen  cloths.-* Jaii.  1 1 . 

J.  F.  Atbe,  Marchwdod,  Southampton,  t^^  A  brocess  by  which 
planks  and  other  scantlings  of  wood  will  bfe  j^^evfented  ftctiA  sbrinkii^^y 
Uhd  will  bi^  altered  ahd  iiiaterlaHy  improVed  ih  their  durabifi'ty,  close- 
ness of  grain,  and  power  of  resisting  moisture,  SO  as  to  reflid^r  the  tuMii 
better  ada|n:ed  for  ship-building  and  other  biiildihg  piirpos^i,  tbt  fohii- 
ture  and  other  purposes  where  elose  at  eottit^flci  ii^ood  is  fiMimMi^t 
insomuch  that  the  wood  so  prepared  will  b^e66l$  ,a  tiH^  ai'UoIfc  df 
conimerbd  and  hiatlufketufe,  if mch  h6  mtdnds  ctAling  **  conA^itted 
wood." — ^Jan.  11.  

G.  Sayner,  Hunslet,  Yorkshire,  d^^er,  and  J.  Greenwood,  Gomenal!, 
in  the  said  county,  machine-maker,  for  improvements  in  the  mode  of 
sawing  wood  by  machinery.— Jan.  11. 
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T.  Magratht  Dublin,  for  his  composition  to  firesenre:  animal  and 
veffetabie  substances.— Jan.  11. 

T.  Magrath,' Dublin,  for  his  improved  apparatus  for  conducting  and 
containing  water  and  other  fluids,  and  preserving  the  same  from  the 
effects  of  frost. — Jan.  11* 

J.  Phipps,  Upper  Thames-street,  stationer,  and  C.  Phipps,  River, 
Kent,  paper-maker,  for  improvements  in  machinery  for  maamg  paper. 
— ^Jan.  11. 

W.  S.  Burnet,  London-street^  for  anew  method  of  lessening  the  drift 
of  ships  at  sea,  and  protecting  them  in  gales  of  wind. — Jan.  11. 

J.  Andrew,  G.  Tarlton,  and  J.  Shepley,  Crumpshall,  near  Manches- 
ter, cotton -spinners,  for  improvements  in  the  machine  used  for  throstle 
and  water  spinning  of  thread  or  yarn,  which  improved  machine  ia  so 
constructed  as  to  perform  the  operations  of  sizing  and  twisting  in  or 
otherwise  removing  the  superfluous  fibres,  and  of  preparing  a  roving 
for  the  same. — Jan.  11. 

J.  Heathcoat,  Tiverton,  lace-manufacturer,  for  improvements  in 
machinery  for  making  bobbin-net. — Jan.  12. 

W«  Booth  and  M.  Bailey,  Congleton,  Cheshire,  machinists,  for 
improvements  in  spinning,  doubling,  throwing,  and  twisting  silk,  wool, 
cotton,  flax,  &c. — Jan.  1 3. 

J.  Lockett,  Manchester,  engraver  to  calico-printers,  and  copper- 
roller  manufacturer,  for  improvements  in  producing  a  neb  or  slob  in 
the  shell  or  cylinder,  made  of  copper  or  other  metal,  used  in  the  print- 
ing of  calico. — Jan.  14. 

W.  Rudder,  Egbi^tton,  Birmingham,  cock-founder,  for  improvements 
in  cocks. — Jan.  18. 

W.  Church,  Birmingham,  for  improvements  in  casting  cylinders, 
tubes,  and  other  articles  of  iron  and  other  metals. — Jan.  18. 

F.  Melville,  Argyle -street,  Glasgow,  piano* forte  maker,  for  his  im« 
proved  method  of  securing  the  small  piano-fortes  from  the  injuries  to 
which  they  are  liable  from  the  tension  of  the  strings. — Jan.  18. 

£•  Lees  and  G.  Harrison,  brick-makers,  Little  Thurrock,  Essex^  for 
an  improved  method  of  making  bricks,  tiles,  &c. — Feb.  1.  . 

J.  Thin,  Edinburgh,  architect,  for  a  method  of  constructing  a 
roasting  jack. — Feb.  1. 

S.  Crosley,  Cottage-lane,  City-road,  for  certain  apparatus  for  mea- 
suring and  registering  the  quantity  of  liquids  passing  from  one  place 
to  another.— Feb.  1 . 

S.  Croslev,  Cottage-lane,  City-road,  for  an  improvement  in  the  con* 
struction  of  eas  regulators  or  governors. — Feb.  1 . 

T.  BurstaH,  Bankside,  Southwark,  and  J.  Hill,  Greenwich,  engi- 
neers»  for  a  locomotive  or  steam-carriage. — Feb.  3. 

G.  Augustus  Lamb,  DD.  Rye,  Sussex,  for  a  new  composition  of 
malt  and  hops. — Feb.  10. 

R.  Badwan,jun«Leek,  Staffordshire,  silk -manufacturer,  for  improve- 
ments in  the  wmding,  doubling,  spinning,  throwing,  or  twisting  of  silk, 
wool,  cotton,  &c.— Feb.  10. 

J.  Heathcoat,  Tiverton,  Devonshire,  lace-manufacturer,  for  improve^ 
ments  on  the  method  of  manufacturing  silk.«— Feb.  II. 
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METEOROLOGICAL   TABLE. 


Barometer. 

Thermometer. 
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The  obeervadoDfl  in  each  line  of  the  tohle  apply  to  a  peiiod  of  twenty^fimr  hoon, 
beginning  at  9  A*  M.  on  the  day  indicated  in  the  fint  e^^iunn.     -   -   -   - 
the  icnih  ii  h)dudcd  in  the  next  fbUimiBg  obscrvatittB. 
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llEMARKd. 


FlrH  ilfofifA.— 1.  Fine;  9^^.  Cloudj.  5.  fine.  6.  Wbite  ftMif  and  ftggf 
morning:  fine  day.  ^.  C^ioudy.  8.  Very  flhft  d&y.  9.  Ckftidy.  10.  Overcast. 
11.  iMtto.  18.  ^oggy:  gloomy.  IS,  14.  Glooniy.  15.  Olobmy:  ine  afternoon. 
16.  Overcast:  showery.  l7.  Unei  J 8.  Raiiiy  morning}  wind  high:  tain^F 
19.  Fine.  20.  Fiile:  s6me  rain  at  nightf  tl,  294  Ckmdy,  ft.  Cloudy  t  odd. 
24.  Caoudy.  96.  Finev  3d*  Dliftzlyi  07^  Fitie.  88i  VMry  Une.  29i  Hoar  ftoat 
andJbg.    30.  Cloudy,    ftl.  ddlkdy. 


RESULTS. 

Winds:    K,  7 ;  NE,  *;  S,  2;  SVT,  4,  Wj  8;  NW,  7  ;  Vw*  !• 

Barometer ;  Mean  hd^t 

For  the  monA.  o , ..< ■. 4,»...  9&mS 

Forth^hmarpeiiddyefadiAgiHalllii.i , 80*140 

For  18  days,  ending  the  8th  (moon  north)  «...  30*401 

For  Ud^endiagdieStdCnidoiiKmtfi) » 80'«79 

ThermomMer:  Metohl%ht 

For  the  month.. b ^m4 I* 88*d8e» 

For  the  lunar  peridd «.. a;. .k. *«.»••• 4i-!K58 

For  99 days,  tfaosun  in  Ct^rioam <«  39*tel 

Evaponti^ 4 4 • ;  0*02  in. 

R^. I* -.;.. 4.4 w.  0-95 


Ldborttar^f  Stratford^  Second  M^nth^  29,  iMk  Jt  UWfAWh 
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Article  L 

On  the  Origin  of  Alluvial  and  Diluvial  Formations. 
By  Professor  Sedgwick. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

GENTLEMEN,  Trinitif  College^  CanOridge^  March  11,  18S5. 

The  existence  of  widely  extended  masses  of  incoherent  mate- 
rials separating  the  vegetable  soil  from  the  solid  strata  of  the 
earthy  is  a  fact  which  forces  itself  upon  the  attention  of  every 

Sractical  geologist.  These  materials  have  for  many  years  been 
ivided  into  two  classes.  The  first  composed  of  a  series  of 
deposits  originating  in  sach  causes  as  are  now  in  daily  action. 
The  second  composed  of  various  materials  irregularly  heaped 
together,  often  transported  from  considerable  mstances,  and 
supposed  to  have  originated  in  some  great  irregular  inundation. 
Since  the  publication  of  Cuvier's  great  work  on  fossil  quadru- 
peds, this  distinction  has  been  very  generally  admitted ;  espe- 
cially as  it  seemed  to  be  complete^  borne  out  by  the  zoological 
phenomena  exhibited  by  the  two  separate  classes  of  deposits* 

Prof.  Buckland  was,  I  believe,  the  first  geologist  who  adopted 
the  terms  diluvium  and  alluvium,  diluvial  detritus  and  post* 
diluvial  ctetrilus  to  designate  the  two  classes  of  phenomena 
above  alluded  to.  The  propriety  of  this  separation  has  been 
since  confirmed  by  a  long  series  of  well-conducted  observations ; 
and  by  the  interesting  discoveries  brought  to  Ught  by  the  same 
author  within  the  last  four  years,  some  important  errors  have 
been  corrected,  and  the  whole  subject  has  assumed  a  form  and 
a  consistency  which  it  unquestionably  never  had  before.  Since 
the  publication  of  the  "  Reliquise  Diluvianse,"  many  objections 
have  been  urged  against  the  opinions  advanced  in  that  work. 
The  greater  part  of  the  objectors  are  undeserving  of  any  animad- 
version, as  they  appear  entirely  ignorant  of  the  very  elements  of 
geology,  and  far  too  imperfectly  acquainted  with  the  facts  about 
which  they  write  to  have  it  in  their  power  to  turn  them  to  any 
New  Series,  vol.  ix.  a 
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account,  or  to  dtaw  a  single  just  conclusion  from  them.  This 
censure  does  not,  however,  apply  equally  to  them  all.  A  writer 
inth^  two  lastnumberi^  ofthte  Ediuburgn  Philosophical  Journal 
considers  the  present  6laSSiflciition  of  the  superficial  detritus  of 
the  earth  to  be  founded  on  an  imperfect  induction,  and  to  be 
contradicted,  or  at  least  invalidated,  by  the  distribution  of  the 
organic  remains  contained  in  it.  Though  I  am  opposed  to  many 
of  the  conclttbiobs  of  this  author,  and  thinll  that  he  has  been 
misled  from  &  Want  Of  a  hiore  eJttended  knowledge  of  the  pheno- 
mena in  question,  yet  I  willingly  allow  that  his  arguments  are 
adduced  with  a  sincere  love  of  truth,  and  that  his  facts  and 
inferences  are  entitled  to  a  candid  examination.  It  is  not,  how- 
ever, my  intention  formally  to  enter  the  field  of  controversy. 
Prof.  Buckland  is  far  too  secure  in  his  position,  and  incompa- 
rably too  well  armed  to  n^ed  any  isueh  assistance. 

Tne  words  alluvial  and  diluvial  detritus  designate  ^certain 
classefii  of  ph^nomeba  which  at  the  same  time  have  a  distinct 
character,  and  belofig  t6  distinct  epochs.  The  propriety  of  this 
assumption  Can  Ohly  be  made  out  by  diretst  observation.  If  it 
appear  ih^i alluvial  formations  commonly  rest  on  diluvial;  that 
the  Converse  is  never  true  ;  and  that  the  two  formations  never 
^tftr^at^  t  th^n  the  distinction  jui^t  alluded  to  is  completely  made 
«ttt,  and  rests  oh  exactly  the  same  evidence  as  the  order  of 
Bto]ierpOsitibh  of  Any  known  strata.  We  may  flirther  observe 
^t  Ihii  edndlimion  is  quite  independent  of  any  zoological 
IHrftngetb^ntfti  When  the  order  of  superpo&ilibn  has  been  once 
iHitd^  out,  we  tnay  then  proceed  to  examine  the  zoological  pheno- 
mena Of  ea6h  successive  deposit.  B^fbre  that  time,  organic 
f«lilaiiii,  hbwever  interestint;  in  themselves,  convey  little  inform- 
ttltOft  respiting  the  revolutions  to  which  the  earth's  surface  has 
h^^tk  subjected,  it  has  been  already  observed  that  the  words 
dUuviai  detritus  were  applied  to  certain  materials  brought  into 
their  present  situation  by  great  irregular  inundations.  In  what 
sense  ftU  diluvial  formations  may  be  considered  contemporane-> 
Ms  t  lo  what  extent,  and  in  what  manner,  diluvial  torrents  have 
ai^ed  6n  the  earth's  surface,  are  simply  questions  of  fact  to  be 
determined  by  physical  evidence,  and  by  physical  evidence 
done. 

The  truth  of  any  physical  phenomenon  can  only  be  made  out 
by  physical  evidence,  and  no  appeal  ought  to  be  made  to  any 
dther  authority  before  that  evidence  has  been  completely  inves- 
ttfi^ted.  It  is"  then  obvious  that  every  conclusion  respecting  the 
elASsification  of  formations,  of  whatever  age,  can  only  rest  on  the 
etidence  afforded  by  direct  observations,  f'or  this  reason,  I 
h&te  drawn  up,  for  insertion  in  the  Annals  of  Philosophy,  an 
aeeotmt  of  some  of  the  alluvial  and  diluvial  deposits  which  t 
kave  had  an  opportunity  of  personally  examining.  Part  of  the 
iue^eeding  statements   may  be  considered  unnecessary,  and 
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io^e  of  the  fkoU  may  be  thought  too  unimportant  to  dsBcrYe 
uy  notice*  If^  however^  they  should  throw  any  light  on  a  dia^ 
puted  subject,  6r  should  they  in  any  way  streilgthen  the  ohain 
ef  evidence  by  which  one  of  the  moat  important  inductions  of 
geology  has  been  established,  they  will  not  be  altogeUier  with-t 
out  their  use.        I  have  the  honour  to  be^  Gentlemen^ 

Your  most  faithful  serrant^ 

A.  Sedgwick. 


Sect.  1. — Alluvial  Deposits. 

All  the  principal  vallies  of  Euj^land  exhibit  in  their  higher 
portions  occasional  examples  of  nearly  horizontal  deposits  of 
comminuted  grarel,  silt>  loam,  and  other  materials  accumulated 
by  successive  partial  inundations.  The  nature  of  these  alluvial 
deposits  and  the  cause  of  them  are  so  obvious^  that  it  is  unne- 
eesSary  to  refer  to  particular  iustanees.  If  we  descend  from  the 
hilly  and  mountainous  regions,  and  examine  the  courses  of  our 
rivers  near  their  entrance  into  any  widely  extended  plains,  we 
frequently  find  their  banks  composed  of  mcohef ent  materials  of 
ft  tiew  character.  They  are  not  made  up  of  thin  layers  of  com- 
ininuted  matter  formed  by  successive  inundations,  or  of  silt  and 
turf^bog  accumulated  in  stagnant  waters,  but  of  great  irregular 
masses  of  sand,  loam>  and  coarse  gravel,  containing  through  its 
mass  rounded  blocks  sometimes  oi  enormous  magnitude «  Ft  is 
at  once  evident  that  the  propelling  force  of  the  rivers  is  entirely 
inadequate  to  the  transport  of  such  materials  as  these.  We 
may  observe,  moreover,  that  they  are  not  confined  to  the  banks 
ef  the  rivers,  but  spread  over  all  the  face  of  the  country,  and 
often  appear  at  elevations  many  hundred  feet  above  the  level  of 
ahv  natural  inundation.  To  such  materials  as  these  the  term 
diluvial  (indicating  their  formation  by  some  great  irregular 
inundation)  is  now  applied  by  almost  all  the  English  school  of 
geologists. 

The  rivers  which  descend  from  the  western  moors  and  unite 
ill  the  great  central  plain  of  Yorkshire,  afford  a  succession  of 
beautiful  illustrations  of  the  appearances  which  have  been  just 
described.  While  rolling  from  the  mountain  chains,  and  uniting 
With  their  different  tributary  branches,  they  leave  masses  of 
alluvial  matter  in  every  place  where  the  form  of  the  valley 
admits  of  such  a  deposit :  and  after  passing  through  the  infe- 
rior region  and  escaping  through  many  ravines  and  gorges  into 
the  great  plain  of  the  new  red  sandstone,  they  then  and  their 
way  through  enormous  masses  of  diluvial  debris  which  often 
mask  the  inferior  strata  through  considerably  extended  tracts  of 
country.  If  we  follow  any  of  these  rivers  into  the  central  parts 
df  the  "great  plain,  we  may  still  find  (with  occasional  ihterrup- 
li^na)  Uie  diluviai  detrkui  descending  with  the  surfsfie  of  the 
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ground,  often  forming  the  channel  of  the  waters,  and,  where  the 
kvel  of  the  country  admits  of  it,  sometimes  surmounted  by  an. 
accumulation  of  newer  alluvial  materials.  *  By  the  ordinary 
action  of  the  waters,  the  two  distinct  classes  of  deposits  some- 
times become  mixed  and  confounded ;  but  i  have  never  seen  an 
example  where  their  order  is  inverted,  or  where,  .through  any 
extent  of  country,  they  alternate  with  each  other.  The  instances 
adduced  are  not.  exceptions  to,  but  examples  of,  the  general 
rule.  There  is  not,  I  believe,  a  single  river  in  England  which 
does  not  afford  a  more  or  less  perfect  illustration  of  some  of  the 
phenomena  above  described. 

Perhaps  the  most  important  class  of  facts  connected  with 
alluvial  phenomena,  and  which  at  the  same  time  very  strikingly- 
exhibit  tneir  relation  to  all  other  deposits  in  this  country,  are  to 
be  met  with  in  the  low  marshy  regions  near  the  mouths  of  some 
of  our  larger  rivers.  In  proof  of  this  assertion  I  shall  proceed  to 
describe  some  of  the  physical  characters  of  the  fenny  tract  of 
country  which  stretches  from  the  south  part  of  Lincolnshire  to 
the  base  of  the  chalk  hills  of  Norfolk,  Suffolk,  and  Cambridge- 
shire. If  a  section  be  made  through  this  region  in.  a  direction 
which  is  transverse  to  the  outfall  of  the  .waters,  its  profile  will  be 
represented,  first,  by  a  line  descending  from  the. higher  part  of 
Lincolnshire  to  the  level  of  the  fens ;  secondly,  by  a  succession 
of  horizontal  lines  exhibiting  the  several  levels  of  distinct  fenny 
regions,  interrupted  here  and  there  by  extensive  protuberances 
of  diluvial  gravel ;  *  lastly,  by  an  undulating  line  ascending: 
from  the  alluvial  region  to  the  top  of  the  hills  which  form  its 
south-eastern  boundary.  If  a  section  were  made  in  a  direction 
transverse  to  the  former,  commencing  at  the  south-west  boun- 
dary of  the  low  lands,  and  ending  in  the  sea,  its  profile  wauld 
be  represented,  first,  by  a  line  showing  the  descent  of  the  high, 
lands  to  the  level  of  the  fens ;  secondly^  by  a  long  line  extend-, 
ing  almost  at  a  dead  level  (except  where  it  is  interrupted  by  some, 
ofthe  protuberances  above-mentioned)  to  the  eastern  extremity 
of  the  fens  in  the  immediate  vicinity  of  the  coast;  lastly,  by  a 
line  descending  rapidly  (torn  the  level  <^f  the  fens  to  low  water, 
mark.t  The  singular  contour  indicated  by  the  second  section 
has  unquestionably  arisen  from  the  continued  accumulation  of. 
alluvial  Mi  which  has  choked  up  the  mouths  ofthe  rivers,  and 
raised  their  beds  and  all  the  contiguous  country  fai*  above  their 
ancient  level.J 

.  •  During  great  inundations  these  diluvial  hills  resemble  islands  rising  out  of  an 
inland  sea.    Most  of  the  towns  and  villages  in  the  Isle  of  Ely  are  built  upon  them. 

t  Thus  from  Peterborough  to  Sutton  Wash  below  Wisbeach  (a  distance  of  more 
than  twenty  miles),  the  fall  of  the  water  is  on  the  average  three  inches  and  a  half  for 
each  mile.  But  from  Sutton  Wash  to  low-water-mark  at  Crabhole,  the  fall  is  more 
than  three  feet  for  each  mile.^(See  Kennie's  Report  on  the  Drainage  of  t&e  Bedford 
Level.) 

t  Thus  Thomey  north  fen  is  thirteen  fcet^  Ft^boiongh  low  fen  twdvt  fee t  six 
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It  is  hot,  however,  the  external  contour  so  much  as  the  inter- 
nal structure  of  the  district,  which  bears  on  the  subject  of  this 
paper.  The  whole  of  the  alluvial  delta  exhibits,  as  might  be 
expected,  a  great  uniformity  in  the  arrangement  of  its  consti- 
tuent beds.  When  the  vegetable  coating  is  removed  from  any 
part  of  it,  we  may  generally  find  below  a  brownish  black  earth 
which  is  formed  of  a  variable  mixture  of  common  vegetable  soil, 
of  peat,  and  of  alluvial  silt.  The  different  qualities  of  fen  land 
arise  out  of  the  variable  proportions  of  these  constituents.  In 
those  tracts  which  are  pent  up  between  high  artificial  banks 
and  upon  which  water  frequently  ststgnates,  the  soil  is  almost 
exclusively  composed  of  decayed  vegetable  matter  converted 
more  or  less  perfectly  into  the  state  of  peat.  In  other  more 
favoured  tracts,  more  especially  on  the  sloping  skirts  of  the 
diluvial  hills,  the  soil  is  of  great  fertility,  and  is  composed  prin- 
cipally of  the  accumulated  silt  of  successive  inundations. 
Materials  possessing  some  of  these  characters  are  in  many 
places  accumulated  upon  the  regular  strata  of  the  countiy  to  the 
thickness  of  nearly  twenty  feet.  When  they  are  laid  bare  by 
any  artificial  section,  we  may  often  see  various  modifications 
which  are  so  far  interesting  as  they  throw  light  upon  the  ancient 
history  of  these  deposits.  In  one  part  of  such  a  section  we 
may  nnd  the  prevailing  black  earth  interrupted  by  thin  beds  of 
peat,  each  of  which  indicates  th^  temporary  residence  of  stag- 
nant water.  In  another  part  of  the  same  section,  the  prevailing 
soil  is  seen  to  alternate  with  layers  of  sand  and  silt  which  mark 
the  effects  produced  by  extraordinary  land  floods.  Alternations 
like' these  are  so  common  as  hardly  to  deserve  any  notice.  If 
the  section  descend  still  further,  we  not  unfrequently  find  the 
whole  series  of  alluvial  deposits  separated  from  tne  true  substra- 
tum (which  in  many  places  is  composed  of  a  stiff  blue  clay)*  by 
a  very  thin  bed  of*^  hght  coloured,  unctuous,  marly  silt.  This 
marly  silt  is,  if  I  mistake  not,  of  great  antiquity,  and  must  have 
been  deposited  by  the  waters  prior  to  the  existence  of  any  por- 
tion of  tne  alluvial  covering. 

If  all  the  soil  and  accumulated  detritus  were  removed  from  the 
district  I  am  considering,  it  is  certain  that  the  surface  of  the 
ground  would  present  many  considerable  irregularities.  It  is 
further  evident  that  such  a  surface  must  in  ancient  times  have 

inches ;  Peterborough  great  fen  thirteen  feet  two  inches  above  the  level  which  ooght  to 
ibnn  the  base  of  the  drunage  near  the  sea.— (See  Bower's  Report  of  the  New  Drunage 
near  Boston.) 

«  In  aU  the  central  parts  of  the  fens,  the  blue  substratum  contains  innumerable 
specimens  of  ^e  characteristic  gryphma  dildtata  of  the  Oxford  day ;  but  near  Ely, 
under,  the  alluvial  and  diluvial  detritus,  there  is  a  bed  which  contains  ^e«o«frea  delioi- 
dea  of  the  Eimmeiidge  day.  If  I  mistake  not,  the  coral-rag  formation  thins  off  before 
it  reaches  the  fens,  where  the  two  days  are  probably  brought  into  immediate  contact. 
Below  Gambit^  the  tiacU  of  fen  land  rest  on  the  gait  or  Folkstone  day. 


Digitized  by  VjOOQ  IC 


946  Pr^.S^dgmchimth  Origin  [AfftU, 

i^uppo^cil  m%Qy  virietiea  of  productions  wbit^h  '^m  n^w  so 
4Qeply  buri^iii  aEf  to  be  reached  only  by  occasional  afUfipitf 
exoavatioos.  This  remarl(.  at  once  explains  the  variable  tbiok- 
ness  of  different  portions  of  the  fen  lands,  and  the  ej^traordinary 
appearanoe^  we  sometimes  meet  with  in  digging  through  tbem. 
For  eicample :  in  excavating  the  foundations  of  the  new  lock  on 
the  river  Cam  between  Clay  Hithe  and  Ely,  they  reached  (after 
passing  through  ten  or  twelve  feet  of  common  fen  soil)  a  bed  of 
considerable  thickness  composed  almost  entirely  of  hazel  wood 
and  hazel  nuts*  The  wood  could  not,  I  think^  have  been  drifted 
from  any  great  distance;  and  the  enormous  accumulation  of 
nuts  (many  pecks  of  which  might  have  been  collected  in  thp 
space  of  a  fQw  square  yards)  seemed  to  be  the  production  of  fin 
ancient  period  when,  year  after  year,  the  trees  shed  their  fruit 
on  the  ground,  and  there  were  no  inhabitants  to  collect  it,  la 
many  other  places,  after  passing  through  a  thick  coating  of  turf 
bog  and  alluvial  silt,  we  meet  with  the  branches,  trunks,  and 
even  the  roots  of  large  timber  trees.  Some  of  these  may  have 
been  floated  down  during  great  Roods  from  the  neighbouring 
high  lands ;  but  the  far  greater  number  of  them  have  unques- 
tionably grown  near  the  spots  where  we  now  find  them.  Exam- 
pies  of  this  kind  are,  1  believe,  supplied  by  almost  all  the  exten- 
sive fen  regions  in  our  island. 

Lastly,  f  shall  briefly  notice  a  class  of  facts  which,  although 
admitting  ofa  very  easy  explanation,  have  sometimes  led  to  erro- 
neous conclusions.  In  almost  all  the  marsh  lands  which  border 
on  the  sea,  the  alluvium  is  separated  from  the  old  subjacent 
Btrat£^  by  a  quantity  of  marine  silt,  and  sometimes  by  beds  of 
sea  shells  which  appear  to  have  lived  and  died  on  the  spot 
where  they  are  now  found.  The  extent  of  this  marine  deposit 
towards  tne  interior  of  the  country  plainly  indicates  the  extent 
to  which  the  alluvial  materials  have  been  accumulated  and 
pushed  down  within  the  ancient  line  of  the  sea  coast.  But  the 
case  is  not  always  as  Gfimple  as  I  have  here  stated  it.  The 
lower  portion  of  the  marsh  lands  in  question  sometimes  exhibit 
aeveml  distinct  alternations  of  marine  silt  and  shells,  with  turf 
bog  and  other  freshwater  deposits.  Facts  of  this  kind  were  (if 
I  have  not  been  misinformed)  observed  in  some  of  the  lower 
parts  of  the  Eau  Brink  cut  which  was  lately  completed  in  the 
neighbourhood  of  Lynn,  We  are  not  to  suppose  that  such 
facts  indicate  any  sudden  change  in  the  relative  level  of  land 
and  sea.  All  the  alternations  above  described  are  below  the 
level  of  high-water,  and  naturally  result  from  the  manner  in 
which  the  fen  lands  have  been  formed.  We  have  only  to  recol- 
lect that  in  the  places  alluded  to,  the  tides  have  for  many  ages 
been  ebbing  ^nd  flpwing  along  a  system  of  planes  which  have 
been  perpetually  encroaching  on  the  cQ^st,  and  perpetually 
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^liaasing  Aeir  U|iolination.    Of  aueh  ft  state  of  tbii|([i|  At  i 

f  ienal  almixture  of  marine  and  freshwater  depositor  audi  Ike 

oci&asioQal  alternation  is  the  inevitable  consequence.* 

Sect,  2.^-^Diluvial  Formatiom. 

It  remains  for  me  briefly  to  notice  the  diluvial  formations 
which  appear  within  the  limits  of  the  tract  I  have  been  describ*' 
ing.  They  seem  to  have  been  rapidly  and  irregularly  accumu* 
lated  by  an  inundation  which  acted  with  extrordinary  violence ; 
for  they  are  partly  composed  of  broken  masses  of  more  ancient 
strata,  which  are  rounaed  and  ground  down  by  attrition,  and 
which  in  many  instances  havc^  been  transported  from  distant 
parts  of  the  country  ;  and  they  contain  no  alternations  in^icatine 
(as  in  the  case  of  alluvial  deposits)  the  long  continued  and,  iraur 
quil  operation  of  the  agents  oy  which  they  have  been  produced. 
They  rest  on  the  ancient  strata  of  the  country  without  the  inter- 
vention of  any  other  deposit  whatsoever,  and  in  instances  with- 
out number  they  form  tne  basis  of  the  whole  alluvial  detHtus. 

The  true  relations  of  the  diluvial  detritus  are  beautifully 
exemplified  on  the  flanks  of  the  chalk  hills  which  skirt  t)ie 
south-eastern  side  of  the  marsh  lands  above  described-  It  i^ 
constantly  seen  to  rest  immediately  on  the  fundamental  rock ; 
to  follow  all  the  irrej^larities  of  the  surface  ;  to  rise  out  from 
beneath  all  the  alluvial  lands,  and  sometimes  to  lie  in  scattered 
masses  on  the  very  top  of  the*  chalk  downs.  From  thence  it 
may  be  traced,  almost  in  a  continuous  mass,  still  further  to  tl^e 
south-east,  where  it  is  heaped  up  to  an  enormous  thickness,  an4 
overlies  the  newest  tertiary  beds  which  exist  in  that  part  of 
England.  Prom  fdl  these  racts  we  are  justified  in  conc)udingt 
that  the  diluvial  and  alluvial  deposits  aoove  described  ^re  noi 
only  essentially  different  in  their  structure,  but  belong  to  twp 
distinct  epochs  \  the  former  class  of  deposits  having  be^n  pro- 
duced by  some  extraordinary  disturbing  lorces  pripr  to  the  exist? 
ence  of  any  portion  of  the  other  class. 

Were  the  order  above  given  contradicted  by  the  arrange* 
ments  of  the  superficial  deposits  in  other  parts  of  our  island,  we 
should  of  course  be  prevented  from  drawing  any  general  conclur 
sion  from  it.  But  1  believe  there  is  no  inconsistency  in  the 
order  of  our  superficial  deposits,  and  that  the  counterpart  of  the 

*  A  fine  instance  of  this  kind  of  alternation  mi^  l>e  seen  in  the  lover  Pentowan 
«lrM«i.tDorA;  near  St.  Austle,  The  diluvial  tin  grtmni  (which  is  nefKdjr  "thirty  fff^ 
helow  the  level  of  higb^water)  is  covered  witl)  ^  deposit  (^hout  seven  feet  m^)  of  €$^|^ 
pressed  vegetable  matter,  leaves,  roots,  and  trunks  of  trees,  &c.  all  of  which  have  evi- 
dently been  drifted  into  (hdr  present  position  hf  floods,  or  perhaps  by  the  tlide  o(a  half- 
ibnned  turf  bog.  Over  this  deposit  arc  a  succession  of  mavii^c  beds  (above  tmwij  iftt. 
thick)  obviously  accumulated,  whUe  the  lower  part  of  the  valley  was  an  estuary. 
Lastly,  a  thick  fomiCitiPQ  of  mat,  wntiOQyig  brwiaat  Md  tmsks  or  «wft,  nm  above 
iha  l«?el  of  high-wat^,  and  if  wnsounted  by  fswnmon  ffgatablii  a^  F«r»  d«t«M 
acoooBt  of  thta  mtimf  aaa  Qsol*  Tfste.  vol.  i^.  {k4P4»  4^ 
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'facts  dIk>Fe  stated  may  be  foimd  in  erery  couatry  whidi  is  i 
■larly  circumstanced  with  that  which  has  been  described.  My 
object  is  not,  however^  to  make  out  a  new  arrangement,  but  to 
confirm  an  old  one ;  I  sball^  therefore,  content  myself  with 
referring  to  one  additional  class  of  examples. 

In  many  parts  of  Cornwall  the  flanks  of  the  central  chain  of 
hills  are  covered  with  a  thick  deposit  of  diluvial  gravel,  which, 
after  resting  immediately  on  the  granitic  and  schistose  rocks  of 
the  country,  and  following  their  mclination,  often  descends  into 
the  lower  part  of  the  transverse  valleys,  and  from  thence  shelve 
down  below  the  level  of  the  sea.  Near  the  mouths  of  these 
valleys  the  diluvium  is  always  covered  up  by  beds  of  a  more 
recent  detritus  which  in  some  places  are  nearly  sixty  feet  thick. 
Notwithstanding  their  ereat  thickness,  many  large  excavations 
have  been  made  through  them  for  the  purpose  of  extracting  the 
tin  ore  which  has  been  washed  down  from  the  mountains  at  the 
time  the  diluvial  rubbish  was  formed,  and  which  (in  consequence 
of  its  great  specific  gravity)  has  naturally  subsided  to  the  bot- 
tom of  the  formation,  in  various  excavations  of  this  kind 
(provincially  called  stream-works),  conducted  in  different  pai4» 
of  the  county,  we  may  see  in  the  clearest  manner  the  true  rela- 
tions of  the  sevei*al  superficial  deposits ;  and  (as  far  as  any  thing 
can  be  proved  by  single  instances)  the  sections  show;  first,  that  au 
the  diluvial  detritus  m  that  part  of  England  originated  in  the 
same  system  of  causes  which,  having  prodyiced  their  effects 
once,  were  never  repeated;*  secondly,  thdt  all  the  alluvial 
detritus,  of  whatever  kind,  is  posterior  to  the  preceding; 
because  it  constantly  rests  upon  it,  and  never  alternates  with  it. 

By  the  examination  of  facts  like  these,  we  become  acquainted 
with  the  natural  history  of  such  superficial  deposits  as  I  have 
been  describing.  The  facts  are  in  strict  accordance  with  every 
.thing  which  I  have  myself  observed,  and  they  are,  1  believe,  in 
.accordance  with  the  observations  of  sdl  English  geologists  who 
have  personally  examined  the  evidence  connected  with  this  sub- 
ject. We  may  therefore  conclude  on  an  induction  founded  on 
a  very  wide  range  of  consistent  observations;  l.That  alluvial 
deposits  include  a  large  class  of  formations  which  have  originated 
in  causes  such  as  are  now  in  daily  action ;  2.  That  the  same 
causes  have  acted  during  a  lon^  period ;  3.  That  during  that 
period  the  deposits  have  not  been  interrupted  by  any  catastrophe 
which  has  interposed  any  other  deposits  of  a  distinct  character ; 
4.  That  diluvial  depots  possess  a  distinct  character  from  the 
preceding  class,  never  alternate  with  them,  and,  from  their  posi- 
tion, evidently  belong  to  an  older  epoch ;  5.  That  during  the 
epoch  in  question,  the  diluvial  gravel  was  produced  by  extraor- 

'  *  nitt  fiKt  is  of  great  importanoe  and  was,  I  believe,  Srtt  itmarked  bf<  Towmend 
ia  hi0  «« ViMUcftltoit  of  Mows.**  (See  yol.  L  p.  9^7,  &c>  J  hadxepeated  opportiuia^ 
ef  verifying  tfaia  iem«d[  during  a  tour  in  GomwaU  made  in  the  summtr  of  ISJO, 


Digitized  by  VjOOQ  IC 


183&}  of  Alluvial  and  Dihmal  F&mMitms.  249 

dinary  iBandations;  6.  That  the  distarbing  forces  wbi^h  pi^ 
doced  these  inundations  acted  on  the  earth's  surface  aft^r  the 
deposition  of  all  the  regular  strata  with  which  we  are  ac- 
quainted. 

The  separation  of  the  incoherent  materials,  which  are  heaped 
on  the  re^lar  strata  of  the  earth,  into  diluvial  and  post-diluvial 
detrituSf  is/  therefore,  a  natural  separation,  which  is  at  once 
descriptive  of  the  things  designated,  and  founded  oo  the  con- 
stant relations  which  they  bear  to  each  other.  Moreover  it  is 
unconnected  with  any  hypothesis  whatsoever,  and  is  indepen- 
dent of  any  argument  drawn  from  the  nature  of  the  organic 
remains  contained  in  different  parts  of  the  several  deposits. 

Sect.  3. — Organic  Remains  in  Alluvial  Formations*, 

I  should  not  have  dwelt  so  long  in  illustrating  the  preceding 
conclusions,  had  I  not  known  that  the  nature  of  the  evidence  on 
which  they  are  founded  has  often  been  entirely  overlooked  or 
misunderstood.  In  the  next  place,  I  shall  briefly  consider  the 
organic  remains  contained  in  the  two  classes  of  deposits,  espe- 
cially in  those  localities  which  have  been  already  described. 
The  following  specimens  were  derived  from  the  alluvial  debris 
which  rests  on  the  diluvial  tin  ground  in  various  parts  of  Corn- 
wall. 

1.  A  human  skull  buried  36  feet  in  alluvium,  from  the  Cariion 
stream-work.  2.  Horn  of  an  ox  40  feet  deep  in  alluvium,  from 
the  same  place.  3.  Fragments  of  a  human  skeleton,  from  the 
Pentowan  stream^work.  4.  An  ancient  earthen  vessel,  formed 
without  the  potter's  wheel,  niore  than  40  feet  deep  in  alluvium, 
and  about  10  or  12  feet  above  the  diluvial  tin  ground,  from  the 
same  place.  6.  Pait  of  a  culinary  vessel  buried  24  feet  in 
alluvium,  from  the  Levrean  stream-work.  A  celt  and  some 
other  «ude  works  of  art  were  found  near  the  same  place.  To 
the  preceding  might  be  added  a  long  list  of  spoils  derived  from 
the  alluvial  region  which  stretches  out  from  the  neighbourhood 
of  Cambridge  to  the  wolds  of  Lincolnshire,  such  as  various 
specimens  of  trunks  and  branches  of  trees  ;  of  freshwater  and 
land  shells  ;  of  implements  of  human  workmanship;  of  horns, 
teeth,  and  sometimes  skeletons  of  animals  whicn  have  been 
either  drifted  into  the  marshes,  or  have  perished  there  by  acci- 
dent or  violence,  &c.  &c.  To  which  catalogue  mi^ht  be  added, 
the  skeletons  of  four  beavers  found  near  Chatteris  mthe  alluvial 
bed  of  the  Old  West-water,  a  river  which  in  former  times  per- 
formed an  important  part  in  the  drains^e  of  the  country,  but 
which  has  been  choked  up  for  200  or  3W)  years.*  We  look  in 
vain  into  these  lists  for  the  bones  of  the  cavern-bear,  the  mam- 

•  See  a  pap«r  by  John  Okes,  Esq.  in  the  Traosacdoiu  of  the  Cainbri<3ge  WoSHtm^ 
phicai  Society,  7ol.  i.  p.  176. 
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vf^f  ib^.  hyo^ajt  the  rbinooeros,  the  hippopotamuufi  ^nd  Qth^ 
«iiii]|sU«»  the  spoils  of  which  are  found  m  almost  mirapuloi|0 
abpudano^  in  maQy  parts  of  the  world  buried  in  the  old  diluvi^ 
detritus. 

When  we  oon9ider  the  great  extent  of  the  alluvial  tract  above 
described^  and  th^  various  cuts  and  drains  which  hava  bean 
laade  through  almost  every  part  of  it :  and  when  we  further 
consider  that  thq  same  tract  of  country  is  the  growth  and  accipr 
amlation  of  at  least  2000  or  3000  years ;  the  negative  argument 
bQcome9  complete,  and  we  conclude,  almost  witn  certainty,  thi^t 
diirieg  this  long  period  not  one  of  the  several  spepiesofanii^al^ 
last  enumerated  ej(isted  in  the  neighbouring  parts  of  our  island. 
Let  these  considerations  be  combined  with  the  admirable  details 
and  illustrations  supplied  in  the  writings  of  Cuvier  and  Buck« 
landy  and  we  readily  extend  the  same  conclusion  to  other  parts 
of  England,  and  indeed  to  every  part  of  the  world,  which  has 
been  rigidly  examined. 

It  may,  however,  be  urged  that  no  accumulation  of  negative 
evidence  can  stand  against  the  direct  evidence  of  opposing  facts. 
Is  then  thepreceding  conclusion  opposed  by  any  incontroverti- 
ble facts  ?  To  such  a  Question  I  should  not  hesitate  to  reply  by 
a  decided  negative.  Ambiguous  cases  may  occur  near  th^  base 
of  a  crumbling  sea  cliff,  or  near  the  bank  of  a  river  which  is 
continually  falUng  down  from  being  undermined  by  the  attrition 
of  the  waters;  or  in  the  silt  and  alluvial  rubbish  of  a  valley 
which  for  many  ages  has  been  modified  and  ravaged  by  succes- 
sive floods.  In  such  situations  the  spoils  of  alluvial  and  dituw 
vial  deposits  may  be  mechanically  mixed  together  so  as  to  render 
it  impossible  to  separate  them. 

A  sobei^minded  naturalist  who  makes  his  inductions  after  an 
extended  examination  of  facts,  and  who  does  not  view  all  things 
through  the  distorting  medium  of  an  hypothesis,  will  never 
derive  from  such  localities  as  these  any  argument  for  the  true 
arrangement  of  spoils  found  in  different  parts  of  the  superficial 
gravel.  The  only  way  in  which  spoils  derived  from  such  situa- 
tions can  be  classified,  is  by  comparing  them  with  similar 
remains  found  in  other  deposits,  the  relations  of  which  are 
clearly  exhibited,  and  which  have  been  modified  by  no  subse- 
quent disturbing  forces.  Had  this  observation  suggested  itself 
to  Dr.  Fleming,  he  might  have  withheld  more  than  half  the 
examples  he  has  brought  forward  in  the  Edinburgh  Philoso- 
phical Journal  (No.  22,  p,  297,  &c.)  with  a  view  of  overturning 
the  distinction  which  has  been  drawn  between  the  organic 
remains  of  alluvial  and  diluvial  detritus.  In  regard  to  the  mam- 
moth, he  has  not  produced  a  single  example  of  its  remains  found 
in  undisturbed  alluvium.  Some  of  his  examples  may,  perhaps, 
be  auabigjious ;  but  others  are  derived  from  localities  whijph, 
had  he  taken  the  trouble  to  examine  them  himself,  bf  vyoyld 
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have  l^nown  to  be  diluvial  A  single  example  i9  given  of  tkf 
bones  of  th^  hippopotamus  found  under  a  peat-^bog.  But  tkf 
feet  is  given  without  deUtils^  and  without  the  shadow  of  %  proof 
that  the  bones  were  buried  in  alluvium.  The  oase  of  the  grea^l 
fossil  elk  may  perhaps  be  ambiguous.  A  gigantic  aiiimal  of 
that  family  would  soon  be  marked  out  for  destruction  \  or  it 
may  perhaps  hav^  been  exterminated  by  beasts  of  prey  befort 
the  peopUng  of  Western  Europe.  AU  the  spoils  of  this  creature 
which  1  have  myself  seen  in  situ  do^  however,  belong  to  diluvial 
deposits.  The  three  examples  of  horns  of  the  rhinoceros  found 
in  alluvial  marl-pita  and  turf-bogs,  and  preserved  in  the  masenm 
pf  ]^dinburgb,  seem  at  first  flight  to  throw  most  formidable  diffir 
culties  in  the  way  of  the  received  classification.  Through  the 
kindness  of  Prof.  Jamesouj  I  have  lately  seen  the  specimens  ipt 
question,  and  1  know  from  the  Professor  hiipself  that  there  ifi 
no  adequate  evidence  to  prove  them  genuine  fossils.  Without 
this  information,  from  their  look  and  their  condition,  I  should 
not  have  hesitated  a  moment  in  rejecting  them  as  spurious*  It 
is  contrary  to  my  present  object  to  enter  iato  any  details  con«' 
nected  with  the  examples  to  which  1  have  referred,  I  do,  how«> 
ever,  unhesitatingly  assert,  that  as  far  as  regards  the  pufj^pst 
for  which  they  were  adduced,  they  are  altogether  without  weighty 
and  without  importanqe. 

Skct.  4. — Organic  Remains  in  Diluvial  Detritus. 

The  diluvium  in  the  central  parts  of  the  fens  of  Cambridge^ 
^hire,  or  on  the  sides  of  the  low  hills  by  which  the  region  i| 
skirted,  is  found  to  possess  a  great  uniformity  of  character.  It 
QontAins  innumerable  fragments  of  gryphites,  echinites,  shells, 
corals,  lizards'  bones,  and  other  fossils,  all  more  or  less  perfectly 
miperalised,  and  all  obviously  torn  up  from  the  regular  strata  of 
the  country  by  the  same  disturbing  forces  which  formed  the 
ancient  graveU  Among  these  fragments,  and  among  rpunded 
blodis  ot  stone  chiefly  derived  from  the  same  strata,  are  maay 
minute  fragments  of  bones,  and  sometimes  entire  teeth  of  vturioui 
animals,  more  especially  of  the  horse,  the  ox,  the  deer,  and 
various  graminivora.  Among  these,  the  remains  of  animak 
(such  as  the  mammoth  and  the  rhinoceros)  now  unknown  as.thf 
inhabitants  of  any  part  of  Europe  are  by  no  means  uncommon* 
To  describe,  or  ev^n  to  enumerate,  suoh  specimens  in  detail 
would  be  foreign  to  my  present  purpose,  I  shall  only  refer,  by 
way  of  example,  to  some  of  the  org;anic  spoils  derivecl  from  the 
undisturbed  diluvium  in  the  neighbourhood  of  Cambridge* 
1 .  Fragments  of  the  pelvis  of  a  mammoth,  from  the  gravel  southof 
St.  Ives,  Huntingdonshire.  2.  Grinder  of  the  mammoth,  from  th^ 
diluvium  which  stretches  from  St.  Ives  towards  the  centre  of 
the  fens^  3.  Fragments  of  a  large  mammoth's  tusk,  fromFo^- 
mire.  4.  A  very  large  grinder  of  the  mauin^pth,  from  tht  gravel 
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beds  at  Hiiixton.  5.  Innumerable  fragments  of  the.  bones  of 
Tarious  animals  from  the  beds  of  small  flint-gravel^  north-west 
ef  Cambridge.  6.  Eight  or  ten  fragments  of  mammoth's  grind- 
ers, from  the  thick  gravel  beds  behind  Barnwell.  7.  Three  or 
four  large  and  perfect  grinders  of  the  mammoth,  from  the  fine 
flint-gravel  south  of  Cambridge;  along  with  which  were  found 
several  bones  of  the  horse,  and  teeth  of  various  graminivora. 
8..  Many  teeth  of  various  graminivora ;  humerus  of  a  very  large 
mammoth  ;  several  teeth  of  the  rhinoceros  ;  horns  and  portions 
of  two  enormous  skulls  of  the  urus  or  buffalo;  an  atlas  (probably 
belonging  to  one  of  the  preceding  species),  in  linear  dimensions 
about  twice  as  large  as  the  atlas  of  a  full  grown  ox ;  several 
perfect  bones  of  the  horse  ;  fragment  of  the  horn  of  the  cervm 
giganteus;  &c.  &c.  all  derived  from  the  gravel  beds  at  the  north- 
west end  of  Barnwell.* 

Such  are  the  organic  remains  contained  in  a  small  part  of  the 
diluvium  of  this  country ;  all  of  them  differing  in  condition,  and 
many  of  them  diflering  in  kind  from  the  corresponding  spoils  of 
ih.e  albmal  beds  of  the  same  district;  and  the  distmction  is 
rendered  still  more  complete  by  the  fact,  that  not  one  work  of 
human  art,  and  not  one  fragment  of  a  human  skeleton,  have  yet 
been  discovered  in  any  part  of  the  numberless  excavations  which 
are  conducted  in  the  lower  and  more  ancient  deposit.  When 
we  properly  estimate  these  facts  (which  are  but  the  counterpart 
of  some  of  the  admirable  details  given  in  the  ''  Rehquiae  Dilu- 
vianeB"),  and  consider  how  very  small  a  portion  of  the  superficial 
gravel  has  yet  been  turned  over  even  in  the  most  populous  parts 
df  our  island.  We  are  compelled  to  admit  that  animals  almost 
without  number  must  have  inhabited  all  the  lower  parts  of 
Europe  before  the  commencement  of  those  destructive  opera- 
tions which  produced  the  diluvial  gravel.f  A  further  examina^ 
tion  of  the  tacts  already  stated  leads  us  also  to  Conclude,  -that 
many  pre-existing  species  of  animals  must  have  perished  during 
the  operation  of  the  same  destructive  causes ;  because  we  do 
not  find  their  remains  in  any  more  recent  deposit. 

It  is  in  vain  for  any  one  to  attack  these  conclusions  by 
demanding  how  it  came  to  pass  that  one  class  of  animals 
perished  during  the  formation  of  the  diluvial  gravel,  and  another 
class  survived  it.  The  same  difiiculty  meets  us  in  classing 
many  of  the  regular  strata  of  the  earth.  The  suite  of  fossils 
derived  from  one  formation  may  be  widely  different  from  the 
suite  derived  from  another ;  yet  we  know  by  experience  that 
both  suites  may  contain  many  mdividuals  of  a  common  species. 

*'  MoBt.  oi  the  specimens  from  this  locality  are  in  the  possession  of  J.  Okes,  Esq.  of 
Cambridge. 

-f-  This  ooncliision  had  been  completely  demonstrated,  in  the  opinion  of  most  geolo- 
gUts,  from  the  number,  the  natare,  and  the  condition  of  the  organic  remains  of  the 
,(pravel :  had  any  doubt  remained  on  the  subject,  it  is  now  set  at  rest  by  the  details  con^ 
nocted  icUh  the  Kirkdale  cavern  giv^  in  the '^  Reliquis  DUuvians.**  ' 
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3tiU  less  are  the  concliisions  shaken  by  the  hypothesis,  that  the 
weapons  of  the  hunter  completed  the  extinction  of  many  species 
of  animals,  of  whose  former,  existence  we  have  no  knowledge, 
excef^t  through  their  bones,  which  are  buried  in  the  beds  of  okl 
diluvial  covering.  From  the  only  physical  evidence  which  W€ 
can  have  on  such  a  subject,  we  believe  that  not  a  single  hnatelr 
had  ever  trodden  in  the  woods  of  Europe  at  the  time  wh^i  the 
mammoth,  the  rhinoceros,  and  the  hyana  were  its  inhabitants* 
And  the  records  of  Europe  afford  no  proof  that  such  beasts  ever 
inhabited  this  part  of  the  world  in  times  within  the  reaoh  of 
histpry.  Again,  we  know  by  direct  evidence,  which  is  inde-* 
pendent  of  any  zoological  details  and  of  any  history,  that  the 
diluvial  gravel  is  of  great  antiquity ;  and  we  know  from  history 
that  in  ancient  times  large  tracts  of  Europe  existed  in  the  form 
of  unreclaimed  marsh  or  almost  impenetrable  forest.  Under 
such  circumstances,  are  we  to  believe  that  a  set  of  inhabitants^ 
savage,  almost  naked,  and  few  in  number,  should  have  waged  a 
war  of  extermination  with  large  and  formidable  beasts  like  the 
rbinoceros,  the  eavern-bear,  and  the  hyaena?  The  hypothesis 
which  attributes  the  extinction  of  such  animals  to  the  agency 
of  hunters  in  the  early  ages  of  the  world  is  at  once  gratuitous 
and  incredible. 

As  the  general  result  of  all  the  preceding  details,  we  may 
conclude  that  the  separation  of  the  superficial  debris  of  the 
earth  into  two  classes  {diluvial  ^nd  post-diluvial  detritus),  formed 
by  different  causes,  and  during  distinct  epochs,  is  completely 
made  out;  first,  by  the  direct  evidence  of  natural  sections  prov-- 
in^  one  formation  superior  to  the  other ;  secondly,  by  the  distinct 
suites  of  oi^anic  remains  imbedded  in  the  two  deposits.  The 
lower  formation  containing  many  organic  remains  which  are 
never  found  in  the  upper;  and  tne  upper  also  containing  many 
which  are  not  found  in  the  lower.  In  these  respects,  perhaps,  no 
two  contiguous  formations  in  the  crust  of  the  earth  are  sepa*^ 
rated  from  each  other  by  more  clear  and  decisive  characters. 

Sect..  5. — On  the  Causes  of  Diluvial  and  Alluvial  Phenomena. 

The  conclusions  which  I  have  attempted  to  vindicate  in  the 

E receding  sections,  however  interesting  in  themselves,  give  us 
ut  scanty  means  of  speculating  on  the  causes  which  have  pro^ 
duced  the  diluvial  deposits.  It  may  be  asked,  by  what  forces 
were  the  diluvian  torrents  first  put  in  motion?  In  what  direction 
did  they  sweep  over  the  earth  ?  On  what  part  of  the  earth's  sum 
face  have  they  acted  ?  Did  they  operate  almost  simultaneously 
over  all  parts  of  the  world,  or  did  they  act  at  intervals  and  dur- 
ing a  long  period  of  time  ?  What  was  the  condition  of  the  globe 
prior  to  their  action,  and  what  are  the  modifications  in  its 
external  character  produced  by  them  ?  To  some  of  these  ques- 
tions, no  answ^er  .can  be  given, ,  and  to  none  of  them  can  we  give 
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m  Vioiii|[d6te  answer  in  the  present  state  of  our  informetion.  If) 
liowever,  a  great  many  well  observed  fkcts  seem  to  point  to  one 
conclusion^  that  oonciusion  must  be  considered  probable  until  it 
is  opposed  by  some  other  conflicting  facts.  One  thing  at  least 
is  certain,  that  no  hypothesis  can  be  admitted  which  is  not 
^dme  out  by  that  series  of  facts  (however  imperfect)  with  which 
we  are  now  acquainted. 

On  these  grounds  I  do  not  hesitate  a  moment  in  rejecting;  the 
hypothesis  which  allows  the  formation  of  alluvial  deposits  in 
the  manner  above  described^  but  accounts  for  all  the  dilumal 
phenomena  by  a  succession  of  partial  and  transient  inundations^ 
occasioned  by  the  bursting  of  lakes,  and  other  similar  catastro^ 
phefei.*  In  the  first  place,  the  cause  assigned  is  inadequate  to 
the  effects  produced.  The  physical  contour  and  structure  of  the 
central  and  southern  parts  of  England  show  the  impossibility  of 
any  large  lakes  ever  having  exi$ted  among  our  secondary  strata, 
capable  of  producing  the  enormous  and  almost  continuous  beds 
of  gravel  which  stretch  along  the  eastern  ooast«  Several  striking 
facts  connected  with  this  question  have  fallen  under  my  own 
observation ;  and,  as  far  as  they  go,  confirm  the  general  views 

S'ven  in  the  *^  ReliquisB  Diluvianse.'*  As  the  description  of 
ese  facts  will  lead  me  into  some  details,  I  hope  to  resume  the 
subject  in  the  next  number  of  the  Annuls  of  Philosophy. 
Seeondly^  the  hypothesis  is  gratuitous.  In  many  parts  of 
Bngland,  where  there  is  abundance  of  superficial  gravel,  there 
is  riot  the  shadow  of  evidence  to  prove  that  any  great  body  of 
water  was  ever  pent  up  among  the  neighbouring  strata,  so  as  to 
form  a  lake  which  afterwards  burst  the  barriers  by  which  it  was 
confined.  Catastrophes  of  this  kind  sometimes  happen  in 
mountainous  regions,  and  the  effects  produced  are  commensu- 
rate to  the  agents;  but  these  efibcts  have  nothing  to  do  with 
the  great  masses  of  superficial  gravel  even  in  the  contiguous 
districts^t  Thirdly,  the  feeble  agents  which  the  hypothesis 
allows  would  require  an  indefinite  extension  of  time  before  they 
could  produce  such  effects  as  the  earth's  surface  plainly  exhibits. 
But  the  quantity  of  marsh  land  and  silt  formed  at  the  head  of 
many  lakes,  the  extent  of  different  deltas,  and  other  similar  phe- 
Homena,  appear  to  demonstrate  that  all  alluvial  deposits  have 
been  completed  within  a  very  limited  period.:|:  The  hypothesis 
is,  therefore,  inadmissible,  which  makes  alluvial  Bud  diluviai 
deposits  contemporaneous,  and  implies  an  indefinite  period  of 

*  This  appean  nearly  to  agree  with  Sauwure's  opitiioos,  and  is  stiU  held  hy  som« 
gtologists  on  the  Continent. 

•f  In  consequence  of  the  prevalence  of  local  disturbing  forces,  such  as  those  alluded 
to  in  the  text,  the  great  relations  a(  the  superficial  detritus  cannot  be  studied  to  so  mudi 
advantage  In  the  immediate  netghbourhood  of  mountain  chains,  as  in  the  lower  rsgiona 
9f  tfaenrth*s  surfiu^. 

_t  We  owe  this  conclusion  to  l)eluc  who  devoted  the  labours  of  many  years  to  Its  con* 
mtOB^ktu    Had  Bsbbouxttenninated  here,  he  hid  done  great  smice  to  geology. 
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time  for  their  formation.  Fourthiyi  the  hyp6Ch«iiis  doob'not 
ticoouQt  for  the  different  auttes  of  orgtinic  remftitis  foufid  ill  #li6h 
deposit*  Lastly,  it  does  Hot  account  for  the  constani  otd«f  im 
the  position  of  alluvial  and  diluvial  debris.  Had  tb6y  been 
formed  in  the  way  which  the  hypothesis  implies^  t^ey  miist 
sometimes  have  alternated*  Each  of  these  objectioild  tnight 
be  expanded  and  illustrated  by  many  details ;  but  id  enter  oh 
theih  would  be  foreign  to  my  present  purpose. 
•  The  details  already  given  in  the  preceaing  Sections  SuffidiMlljr 
ekplain  the  origin  of  common  alluvial  formbtiens*  Bbl  theft 
are  two  classes  of  phenomena  exhibited  on  several  patis  of  th« 
coast  of  our  island,  which  are  intimately  connected  with  thi 
present  inquiries,  and  do  not  always  admit  of  easy  eitplaliatiilii> 
viz.  1.  Traces  of  recent  marine  deposits  above  the  l^Vel  of  hi^h«> 
water.  2.  Extensive  traces  of  ancient  forests  in  situations  which 
are  constantly  overflown  at  high^w.ater. 

Phenomena  of  the  first  class  are  geiierally  met  iK^ith  dtl  thi^ 
banks  of  estuaries  where  the  waters  of  uie  sea  necessarily  iiilderg^ 
gireat  oscillations.  By  the  extraordinary  combination  of  t  high 
spring  tide,  and  a  hurricane  blowing  in  the  direction  of  Ihn  ^\kt* 
rent,  whales  and. other  marine  animals  have  fVom  time  to  timd 
been  stranded  on  the  banks  of  estuaries  in  situations  ^0  or  80 
feet  above  the  reach  of  common  floods.^  This  is  not  XHeffl 
hypothesis  :  we  know  that  by  the  combination  of  sUOh  i^ircatil^ 
stances  as  these^  the  sea  has  two  or  three  times,  within  Mid  bM% 
600  years,  risen  to  an  extraordinary  elevation  on  the  tekht  Of 
Holland,  and  overwhelmed  large  and  populous  tracts  Of  thiil 
country. 

The  existence  ofstifrmari/ie  forests  is  not  so  readily  accounted 
for.  Some  writers  have  supposed  them  to  be  the  effectil  Of 
earthquakes,  which  in  ancient  times  have  submerged  large  tlNi^tft 
of  forest  land  bordering  on  the  sea  coast.  Without  pretending 
to  exclude  such  agents  in  cases  which  without  them  admit  t^f  n<> 
explanation^  I  think  that  in  a  vast  majority  of  instances  it  ii 
unnecessary  to  introduce  them.  The  mean  elevation  of  thif  sea 
about  every  part  of  our  coast  is  unquestionably  constant ;  but 
the  actual  level  of  high-^water  at  any  given. place  is  dependefht  Oil 
the  velocity  and  direction  of  the  tidal  currents^  the  contour  <>f 
the  coasts  and  a  number  of  circumstances  which  are  entirely 
local.  In  proof  of  this  assertion,  it  is  only  necessary  to  appeid 
to  the  facty  that  in  extensive  bays  and  estuaries,  the  sid<>s  of 
ivhich  gradually  diverge  towards  the  open  sea,  the  tides  06Ca»* 
Sionally  rise  (through  the  operation  of  a  common  hydrostatical 

^  Two  examples  df  this  Mnd  ate  noticed  by  Dr.  Fleming  in  the  last  Aumber  of  the 
Edinburgh  Philosophical  Journal,  p.  1S4.  Such  cases  must  be  carefully  distinguished 
fimn  all  tertifti^  depbsifii ;  ind  fiom  such  aocumulktidtis  t)f  marine  di^lls  as  Are  seeii  in 
ihtcrag'pUi  on  various  parts  of  Norfblk^  Suffdk,  and  Eimt*  Th«8elatt«^  ifisMiie^ 
unquestionably  belong  to  no  natural  marine  inundation,  and  are^  at  teaSt.  as  ^M  M  tfai 
iUlwfium  in  that  part  of  England, 
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law)  to  an  defation  which  is  many  times  greater  ilutn  the  rise 
of  the  same  tides  on  more  open  parts  of  the  coast.  Any  set  of 
causes  which  greaUy  modify  the  form  of  a  deeply  indented 
€oast|  must,  therefore,  inevitably  produce  considerable  local 
effects  upon  the  level  of  high-water. 

Let  these  remarks  be  applied  to  the  eastern  shores  of  England. 
We  know  that  during  the  last  1000  years,  the  sea  has  made 
enormous  encroachn^ents  on  many  parts  of  Suffolk,  Norfolk, 
lincolttshire,  and  Yorkshire ;  not  only  modifying  the  whole  con- 
tour of  the  coast,  but  at  the  same  time  forming  chains  of  shods 
and  sandbanks  by  which  the  velocity  and  the  direction  of  the 
tidal  currents  must  have  been  more  or  less  affected.  The  waters 
have,  therefore,  during  successive  ages,  been  propelled  into  the 
recesses  of  the  coast  by  different  forces,  and  up  different  systems 
of  inclined  planes  ;  and  must  in  consequence  have  ascended  to 
different  levels.  Such  effects  as  these  will  reach  their  maximum 
on  the  shores  of  large  bays  and  estuaries,  like  the  Uumber  and 
tiie  Wash  of  Lincolnshire. 

The  form  of  the  Wash  of  Lincolnshire  must  have  been  greatly 
changed  since  the  epoch  of  the  diluvial  detritus,  partly  by  the 
degradation  of  the  neighbouring  cUffs ;  but  still  more  by  the 
tacroachments  otalluvtal  silt  which  has  been  pushed  down  into 
it  by  the  waters  of  the  Witham,  the  Glen,  the  Welland,  the 
Nene,^  and  the  Ouse.*  If  an  undulating  line  be  drawn  through 
these  several  rivers  a  few  miles  above  the  estuaries  in  which 
they  terminate,  it  ma^^  be  taken  as  an  approximation  to  the  form 
of  a  part  of  the  coast  in  very  ancient  times  before  the  great  accu- 
mulation of  alluvial  matter.  The  country  within  this  line  then 
presented  a  low  undulating  surface,  gradually  rising  on  every 
side  of  the  Wash  towards  the  high  lands ;  and  it  was  probably 
idmost  covered  with  forest  trees,  with  the  exception  of  a  few 
verT*low  regions  through  which  the  rivers  descended  to  the  sea, 
and  which  were  partially  flooded  at  the  time  of  high-water.  But 
in  the  present  state  of  things,  the  flood-tides,  after  filling  the  ■ 
lower  part  of  the  Wash,  are  pushed  on  towards  the  ancient  line 
of  coast  through  a  number  of  estuaries,  the  sides  of  which  con- 
verge towards  the  interior,  and  on  that  account  force  the  waters 
up  to  a  higher  level  than  they  could  reach  on  a  coast  which  was 
less  indented.  And  after  the  flood-tides  have  been  thus  pushed 
up  into  the  mouths  of  the  rivers,  they  do  not  now,  as  in  former 
times,  mix  with  the  freshwater  and  cause  a  reflux,  extending  far 
intotheinterior  of  the  country  ;  but  after  rising,  almost  at  once, 
to  a  high  level,t  they  are  pent  up  between  ardficial  banks,  and 
soon  stopped  altogether  by  locks  and  other  works  connected 

•  A  IiM  DOte  ooDtaimng  some  details  connected  with  the  drainage  of  tfaefens bor- 
dering  on  the  Wash,  arrived  too  late  for  the  press,  but  wiU  be  affixed  to  the  coHHnua" 
tio»  of  this  ^Kpa.—Edti. 

f  SeeB0te8,p.S44. 
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with  the  artificiftl  drainage  and  navigation  of  the  country.  It  is 
almost  certain  that  in  such  a  state  ot  things  the  tides  cannot  rise 
lo  the  exact  level  which  ihej  reached  in  ancient  times  ;  and  the 
change  will^  I  think^  be  precisely  of  that  kind  which  wilUxpIaia 
the  appearance  of  submarine  forests  in  many  places  bof  dering 
upon  the  Wash.  If  through  a  combination  m  eausea  audi  as 
have  been  mentioned,  the  tides  on  any  part  of  the  Coast  rise  to  a 
level  only  a  few  feet  higher  tiian  they  did  in  ancient  times,  the  ^ 
whole  difficulty  we  have  been  considering  at  onee  vanishes. 

The  conclusions  which  have  been  deduced  from  a  considera- 
tion of  certain  facts  exhibited  on  the  coast  of  Lincolnshire,  may 
be  extended  to  every  country  which  is  similarly  circumstanced ; 
and  it  seems  probable  that  an  actual  change  in  the  height  of  the 
tides  produced  by  a  change  in  the  contour  of  the  neighbouring 
coaste,  is  amon^  the  most  general  and  efficient  causes  which 
have  produced  the  phenomena  of  submarine  forests.  By  this 
assertion  it  is,  of  course,  never  intended  to  exclude  other  agents 
from  their  {»roper  share  in  producing  the  phenomenon.  Forest 
trees  may  have  grown  in  many  low  tracts  bordering  on  the  sea 
while  they  have  been  protected  from  the  flood-tides  by  artificial, 
and  sometimes,  perhaps,  by  natural  embankments ;  and  in  sub- 
sequent ages  the  embankments  may  have  failed,  and  the  forests 
may  have  been  submerged  by  a  consequent  incursion  of  the 
waters.  Fen  lands,  after  being  drained  and  brought  under  cul- 
tivation, may  have  undef^one  a  natural  subsidence,  and  on  that 
account  have  been  exposed  to  the  chance  of  subsequent  inun- 
dations. This  at  least  was  Deluc's  opinion,  founded  on  obser- 
vations made  in  various  parts  of  Hdland.  Lastly,  large  tracts 
of  low  alluvial  land  may  (after  the  natural  destruction  of  Ae  bar- 
riers by  which  they  were  held  in)  he  transferred  by  a  slide  to  a 
lower  level ;  and  in  that  way  productions  once  out  of  the- reach 
of  the  high  tides  may  become  exposed  to  their  coastant  attacks. 
By  the  gradual  operation  of  such  causes  as  have  been  enume- 
rated, the  existence  of  submarine  forests  may  m  most  instances 
be  satisfactorily  explained  without  the  intervention  of  earth- 
quakes or  other  irregular  disturbing  forces. 

The  phenomena  above  described  (viz.  the  existence  ^  land 

E reductions  below,  and  of  marine  productions  above  the  level  of 
igh-water)  are  after  all  things  sui  genetisy  which  are  con&ued  to 
a  small  part  of  the  coast ;  and,  l>owever  interesting  tn  themselves, 
throw  no  light  whatever  on  the  general  classitieation  of  alluvial 
and  diluvial  deposits. 

{ToU  c<mti»ued.f 
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BAkometer. 

Highest,  Jan.  16.    Wind  E. 30-6692 

Lowest,  Oct.  11.    Wind  van  fromWtoS.  28-4089 

Thermometers. 

Registering^  in  the  Shade. 

Highest,  July  23.    Wind  SW 73° 

Lowest,  Jan.  16.    Wind  E 29 

Registering,  in  the  Sun. 

Highest,  Aug.  26.    Wind  E 100° 

Lowest,  Jaa.  16.    Wind  E 29 

Common,  in  the  Shade. 

Highest,  July  23.    Wind  SW ,    73° 

Lowest,  Jan.  6.    Wind  E , 31 , 

Wet  days  comprehend  rainy,  showery,  foggy,  snowy,  and 
those  in  which  there  was  a  fall  of  hai]. 

One  of  the  pluviameters  is  situated  on  the  top  of  a  chimney 
thirty  feet  from  the  ground,  the  other  five  feet  only  ;  both  are 
ffppatently  free  from  tne  operation  of  local  causes;  but  the  lowest 
has  been  found,  with  scarcely  an  exception,  to  exceed  consider- 
ably the  other,  and  in  the  whole  amounts  to  more  than  two  inches 
in  the  year. 

The  journal  consists  of  three  observations  daily,  viz.  from 
8  to  9  a.m.;  3  p.m.;  and  from  10  to  11  p.m.;  and  from  the  means 
of  those  periods  the  barometer  appears  to  be  highest  at  the  night 
observation,  next  high  at  the  morning  observation,  and  lowest  at 
three,  or  the  noon  observations.  The  means  of  the  three  daily 
observations  are  always  recorded. 

January. — A  very  fine  month.  A  few  gentle  hail  showers,  but 
no  snow,  and  scarcely  ice  enough  to  contmue  12  hours. 

Febimary. — Many  days  wet,  but  only  two  on  which  there  was 
a  little  frost  and  snow. 

Menri.— A  very  wet  month.  A  heavy  storm  on  the  night  ^ 
the  9th,  and  morning  of  the  iOth,  of  hail,  rain,  8cc.  Colder  than 
Febniajry. 

April. — A  boisterous  and  wet  month,  with  principally  a<v 
easterly  wind. 

May. — A  fine  month,  with  much  easterly  wind. 

June. — Very  wet,  stormy,  and  cold.  On  the  9th  thero  was, 
much  thunder,  lightning,  &c.  with  a  variable  wind  from  E  to  S 
andW.     . 

July. — This  was  also  a  wet  month.  On  the  1 4th  there  w^a  a, 
severe  thunder  storm,  and  the  tide  on  the  sea  coast  was  observed 
to  recede  suddenly  below  low  water-mark,  and  instantly  return 
with  great  velocity  to  full  tide. 
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Aumst. — Thunder  and  lightning  on  the  day  and  evening  of 
the  2a,  accompanied  with  much  rain. 

September, — Many  days  of  heavy  rain, 

October, — ^Remarkably  wet,  havmg  22  days  rain.  The  baro- 
meter fell  very  low  on  Sunday  the  10th  and  Monday  the  11th, 
accompanied  by  a  heavy  gale  of  wind^  with  thunder  and  Ught- 
ning. 

]Yot>emier.— A  very  wet  and  gloomy  month.  A  violent  hurri- 
cane on  the  night  of  the  26th  and  morning  of  the  27th  ;  wind  S 
and  SB.  Rivers  had  overflowed  their  banks ;  the  tide  rose  to 
an  unprecedented  height,  and  much  damage  was  done  along  the 
southern  coast. 

December. — There  were  24  wet  days  in  this  month,  and  the 
lemaining  seven  were  so  damp  and  disagreeable  as  to  amount 
almost  to  such.  There  were  but  two  decidedly  dry  days  for  the 
month.  On  the  4th,  there  was  a  heavy  thunder  storm  in  the 
evening.  A  fine  meteor  was  observed  on  the  night  of  the  29th, 
about  nine  o'clock. 

Altogether  the  mean  temperature  of  the  year  is  much  below 
the  usual  standard. 

.  If  there  be  added  to  the  mean  height  of  the  barometer  the 
sum  of  0*121  in.  for  its  elevation  above  the  sea  level,  which  is 
very  near  the  truth,  it  will  give  for  the  mean  height  29*8736  + 
0-121  =  29*9946. 

It  appears  remarkable  that  there  was  not  a  calm  day  observed 
for  the  year ;  a  few  hours  only  of  calm  occurred  at  a  time.  In 
diis  observation,  I  consider  it  necessary  that  an  extensive  sheet 
of  water  should  not  be  rippled  ;  leaves  of  trees  and  long  grass 
should  not  be  perceived  to  move,  and  the  smoke  ou^ht  to  ascend 
perpendicularly,  to  indicate  a  calm.  This  I  believe  to  be  a 
very  rare  circumstance  for  many  hours  in  succession. 


Article  IV. 

Some  Experiments  with  Oxide  of  Uranium  and  its  Combinations, 
By  Jac.  Berzelius.* 

The  Transactions  of  the  Royal  Academy  of  Sciences  for  1822, 
contain  a  copious  memoir  on  uranium  by  M.  Arfwedson,  which 
has  extended  and  at  the  same  time  considerably  altered  our 
former  ideas  respecting  that  metal.f  Among  the  experiments 
which  he  made  with  a  view  to  determine  the  composition  of  the 
oxide,  one  gave  6"66  parts  of  oxygen  to  100  parts  of  uranium, 
and  two  others  6*24  and  6*37  ;  on  the  contrary  he  found,  with- 
out any  variation  in  his  results,  that  in  the  oxidule,  100  parts  of 

«  Kong.  Vet  Acad.  Handl.  1823,  St.  1. 

f  For  a  tnuDfllatioii  of  M.  Aifwedson*s  memoir,  see  4^nal*y  vii.  253,  New  Series, 
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uranium  are  combined  with  3*688  parts  of  oxygen.  According 
to  the  formerof  the  above  results,  which  M.  Arfwedson  consi- 
ders as  the  most  accurate,  the  ratio  of  the  oxygen  in  the  oxide 
and  oxidule  is  as  3  :  2;  according  to  the  latter,  it  is  as  5  :  3. 
As  the  oxide  of  uranium  readily  acts  as  a  weak  acid,  it  appeared 
to  me  not  unlikely  that  the  latter  ratio  might  be  the  true  one^ 
and  I  thought  it  of  importance  to  determine  the  point  with  pre- 
cision. I  undertook,  therefore,  an  investigation  of  the  compor 
sition  of  the  oxide  of  uranium,  in  order  by  that  means  to  ascer- 
tain its  saturating  capacity  as  an  acid;*"  but  the  experimental 
determination  was  accompanied  with  so  many  difficulties,  that  I 
be^an  to  doubt  its  possibility.  The  oxide  of  uranium  or  its 
hydrate  cannot  be  obtained  "^artificially  in  a  state  of  purity. 
If  we  attempt  its  preparation  by  means  of  nitric  acid,  it  passes 
into  the  state  of  oxiaule  just  at  the  instant  when  we  expel  the 
last  poition's  of  acid.  If  we  precipitate  it  with  an  alkali,  it 
combines  with  the  precipitant ;  and  when  the  latter  is  of  a  fixed 
nature,  the  compound  may  be  ignited  without  undej^oing 
decomposition.  Owing  to  the  presence  of  ammonia  in  the 
hydrate  precipitated  by  that  alkali,  it  is  impossible  to  analyse  it 
with  sucn  precision,  that  the  proportion  of  oxygen  will  be  deter* 
mined  to  within  less  than  -r^-o  ^^  ^^®  weight  of  the  oxide. 

I  next  hoped  to  gain  my  object  by  analyzing  the  Ctirbonated 
oxide.  I  therefore  precipitated  a  solution  of  the  nitrate  of  oxide 
of  uranium  with  carbonate  of  ammonia.  No  effervescence  took 
place  at  the  commencement  of  the  precipitation,  and  the  preci- 
pitate, on  being  collected  upon  a  filter,  appeared  at  first  to 
admit  easily  of  a  complete  edulcoration  ;  but  it  speedily  became 
whiter  coloured,  and  at  the  same  time  so  much  of  it  passed 
into  solution,  that  it  imparted  a  distinct  yellow  colour  to  the 
filtered  liquid.  This  liquid  became'turbid  on  the  application  of 
heat,  and  acquired  a  light  yellowish  milky  appearance,  but  many 
days  elapsed  before  the  wliole  of  the  oxide  of  uranium  subsided 
to  the  bottom.  The  residue  upon  the  filter  dissolved  in  acids 
without  effervescence,  and  was  therefore  hydrate,  instead  of 
carbonate  of  uranium.  Thinking  that  this  would  prove  pecu* 
liarly  serviceable  for  my  purpose,  I  ignited  a  quantity  in  a  suit- 
able apparatus,  in  which  the  expelled  gas  was  collectjed  over 
mercury,  and  the  water  by  muriate  of  lime.  By  this  means  I 
determined  with  precision  the  weight  of  the  oxidule  and  of  the 
water ;  but  the  gas  greatly  excewed  the  quantity  of  oxygen 
which  ought  to  have  been  evolved,  and  proved  to  contain  a 
considerable  proportion  of  carbonic  acid  and  azote.  Conse- 
quently this  hydrate  was  contaminated  both  with  carbonic  acid 
and  with  ammonia :  it  is  probable  that  these  two  substances 

•  Before  commenci»5g  this  investigation,  I  examined  ihe  oxid^ule  in  the  same  man', 
ner  as  had  been  done  by  M.  Arfwedson,  by  reducing  it  with  hydro^  gas,  and  foan4 
it  cQ^Qposed  of  lOpuranium  +  il*68&  oxygen. 
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were  associated  together,  and  were  retained  by  the  hydrate  iii 
the  state  of  carbonate  of  ammonia. 

I  now  examined  the  oxalate  of  the  oxide.  By  submitting 
this  salt  to  distillation,  I  decomposed  it  in  one  experiment  into 
metallic  uranium,  carbonic  acid,  and  water ;  and  on  the  suppo- 
sition that  one-fourth  of  the  oxygen  of  the  carbonic  acid  had 
been  previously  combined  with  the  metal,  it  would  have  followed 
that  the  oxide  is  composed  of  100  uranium  +  6*14  oxygen. 
But  in  another  experiment,  I  obtained  a  residue  of  oxiduk  of 
ilranium,  and  totally  different  proportions  of  carbonic  acid  and 
water.  In  both  cases  the  oxalate  had  been  prepared  with  an 
oxide  purified  in  the  manner  recommended  by  M.  Arfwedson, 
and  precipitated  by  a  long  continued  ebullition  from  its  solution 
in  carbonate  of  ammonia.  I  shall  return  to  the  consideration  of 
this  salt.  I  now  ignited  a  mixture  of  determinate  quantities  of 
'  the  oxidule  and  of  nitrate  of  lead,  with  the  expectation  of  form- 
ing an  uranate  of  lead ;  but  by  this  treatment,  only  a  small 
portion  of  the  oxidule  combined  with  an  additional  dose  of  oxy- 
gen. I  mixed  the  two  substances  together  therefore  in  the 
state  of  solution,  evaporated  the  mixture  to  dryness,  and  cal- 
cined the  residue;  but  during  the  evaporation,  the  nitrate  of 
lead  crystallized  in  the  first  place,  and  the  salt  of  the  oxidule 
concreted  into  a  mass  over  it;  and  during  the  ignition,  the  lat- 
ter salt  first  underwent  decomposition,  and  the  unequal  mixture 
of  oxidule  of  uranium  and  nitrate  of  lead  which  remained, 
afforded  the  same  unsatisfactory  result  as  in  the  first  experi- 
ment. I  now  dissolved  a  determinate  quantity  of  magnesia  in 
nitric  acid,  expecting,  with  its  assistance,  'to  precipitate  a  solu- 
tion of  nitrate  of  the  oxidule,  by  means  of  an  excess  of  caustic 
ammonia ;  but  both  in  this  experiment,  and  when  I  mixed  a 
determinate  quantity  of  magnesia  with  a  solution  of  a  determi- 
nate quantity  of  the  oxidule  in  nitric  acid,  evaporating  the  mix- 
ture to  dryness  and  calcining  the  residue,  the  results  which  I 
obtained  were  equally  varying  and  undecisive. 

I  next  had  recourse  to  more  indirect  methods.  M.  Arfwedson 
had  found  that  oxide  of  uranium  gives  with  sulphuric  acid  and 
potash  a  double  salt,  in  which  its  oxygen  is  to  that  of  the  potash 
as  3  :  2.  I  determined  therefore  to  examine  this  salt,  and  was 
the  more  induced  to  do  so  by  the  uncommonness  of  this  ratio 
between  the  oxygen  of  the  two  bases.  I  mixed  a  saturated 
solution  of  the  oxide  with  a  smaller  quantity  of  sulphate  of 
potash  than  was  necessary  to  form  with  it  the  double  salt,  and 
committed  the  liquid  to  spontaneous  evaporation.  I  considered 
it  not  improbable  that  if  the  oxide  of  uranium  contains  3  atoms 
of  oxygen,  it  might,  like  alumina  and  the  oxides  of  iron  and' 
manganese,  form  a  salt  crystallizing  in  a  similar  manner  with 
alum,  which  would  have  afforded  a  decisive  proof  of  its  atomic: 
constitution.     But  iio  such  salt  could  be  obtained,  and  the 
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'double  salt  merely  formed  an  adhering  crust  of  small  crystals, 
which  had  no  relation  with  the  octahedron.  1*2  gramme  of  this 
salt,  heated  until  it  began  to  undergo  fusion,  gave  off  0*042  grm. 
of  pure  water.  The  residue  afforded  a  turbid  solution  in  water, 
in  consequence  of  its  being  partially  decomposed  into  a  sub  and 
a  super  salt,  but  the  liquid  was  rendered  transparent  by  the  addi- 
tion of  a  few  drops  of  muriatic  acid.  The  oxide  of  uranium  was 
precipitated  with  ammonia,  and  collected  upon  a  filter ;  and  as 
It  is  soluble  in  pure  water,  it  was  washed  with  a  weak  solution 
of  sal  ammoniac.  Ignited,  it  weighed  0*623  grm.  and  had  ac- 
quired a  green  colour.  The  filtered  liquid  was  evaporated  to 
dryness,  and  the  residue  was  calcined,  in  order  to  expel  the 
ammoniacal  salts.  The  sulphate  of  potash  which  remained 
weighed  0*3515  grm.  Admitting  that  the  oxygen  of  the  oxide 
is  to  that  of  the  oxidule  as  3  :  2,  and  that  the  deficiency  in  the 
analysis  consisted  of  sulphuric  acid,  ihe  composition  of  the  salt, 
according  to  this  experiment,  would  be : 

Coniainiog  oxygen.  Per  cent. 

Potash 19-00  3-23  15*833 

Oxide  of  uranium  .  • .  63*40 3-31  58*833 

Sulphuric  acid 33*40  20*04  27*834 

Water 4*20  3-73  3*500 


120*00  100-000 

'  Another  portion  of  this  double  salt,  prepared  from  a  solution 
containing  an  excess  of  acid,  appeared  to  possess  exactly  the 
same  crystalline  form  with  the  preceding,  but  its  yellow  colour 
was  considerably  paler.  On  being  analysed  by  the  same  pro- 
cess with  the  one  employed  above,  with  this  exception  that 
after  the  separation  of  the  oxide  of  uranium,  the  sulphuric  acid 
was  precipitated  by  muriate  of  barytes,  it  yielded  6*5  per  cent, 
of  water,  50  per  cent,  of  oxidule  of  uranium,  82  per  cent,  of  sul- 
phate of  barytes,  and  27  per  cent,  of  sulphate  of  potash.  This 
IS  equivalent  to 

Containing  oxygen. 

Potash 14*60  ../ 2*48 

Oxide  of  uranium .  • .  •  50*84  2-53  (2*65?) 

Sulphuric  acid 28*20  16*92 

Water 6*50  5*78 

This  experiment  demonstrates  that  the  quantity  of  oxygen  is 
the  same  m  both  bases,  and  that  the  salt  was  mixed  with  a 
portion  of  an  acid  salt,  which  differed  from  it  also  in  containing 
a  larger  proportion  of  water  of  crystallization, 

M.  Arfwedson  found  the  ratio  between  the  oxygen  of  the 
oxide  of  uranium  and  of  the  pota*sh  to  be  nearly  as3  :  2.  Hence 
k  would  appear  that  his  salt  contained  a  portion  of  sulphate  of 
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uranium,  the  more  especially  as  he  found  alcohol  capable  of 
extracting  sulphate  of  uranium  from  it,  which  was  not  the  case 
with  the  salt  which  I  analyzed.  The  aqueous  solution  of  any 
salt  gave  a  yellow  precipitate  with  alcohol;  but  the  supernatant 
liquid  was  colourless. 

I  now  prepared  the  double  muriate  of  oxide  of  uranium  and 
potash/  whicn  may  be  obtained  crystallized  by  slowly  evaporat- 
ing a  liquid  containing  an  excess  of  the  muriate  of  oxide  of 
uranium.  The  crystals  are  sometimes  four-sided  prisms  with 
obliquely  truncated  extremities^and  sometimes  four-sided  rhom- 
boidal  tables.  I  intended  at  first  to  have  analyzed  it  by  reduc- 
tion in  hydrogen  gas,  but  I  found  that  the  water  of  crystalliza- 
tion cannot  be  expelled,  without  carrying  along  with  it  a  portion 
of  the  acid,  after  which  the  salt  is  no  longer  completely  soluble 
in  water.  It  was  necessary,  therefore,  to  perform  the  analysis 
in  the  humid  way.  1*6  grm.  of  the  crystals,  previously  dried  in 
the  state  of  powder  in  a  temperature  of  130°,  dissolved  in  water 
without  leaving  any  residue.  The  solution,  precipitated  with 
nitrate  of  silver,  gave  1*61  grm.  of  fused  muriate  of  silver.  The 
excess  of  silver  was  separated  by  muriatic  acid ;  the  oxide  of 
uranium  was  then  precipitated  by  ammonia,  and  washed  with  a 
solution  of  sal  ammoniac.  It  was  converted  by  ignition  into 
0*82  grm.  of  oxidule.  From  the  remaining  Uquid,  after  the  dis- 
sipation of  the  aromoniacal  salts,  there  was  obtained  0*412  grm. 
01  muriate  of  potash,  j=  0-2606  grm.  of  potash. 

If  the  deficit  be  regarded  as  water  of  crystallization,  it  will 
follow  from  this  analysis  that  the  salt  is  coqiposed  of 

Potash 26*06  containing  oxygen  4-43 

Oxide  of  uranium .  83*46  4*47 

Muriatic  acid  ....  30*75  saturating  capacity  9*05 
Water 9*73  8*93 

By  experiment.  By  calculadon. 

Potash 17-37 17-32 

Oxide  of  uranium.  . .  55-64 55*98 

Muriatic  acid 20-50   20*1 1 

Water 6-49 6*59 


100-00  100-00 

I  have  stated  my  results  in  conformity  with  the  older  theory 
respecting  the  constitution  of  muriatic  acid,  that  I  might  be  able 
to  employ  that  acid  as  a  standard.  It  is  obvious  that  both  the 
bases  contain  equal  quantities  of  oxygen,  and  that  the  saturating 
capacity  of  the  muriatic  acid  is  exactly  equivalent  to  the  oxygen 
of  the  two  bases.  The  differences  between  the  experim^ental 
and  calculated  results  are  triHing,  and  may  be  safely  imputed  to 
the  unavoidable  errors  of  observation.    I  consider  the  result  of 
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this  analysis  as  more  decisive  than  that  of  any  of  the  preceding ; 
for  if  the  oxide  of  uranium  were  otherwise  constituted,  a  very 
different  quantity  of  muriate  of  silver  ought  to  have  been 
obtained.  If,  for  example,  we  suppose  that  the  uranium  in  this 
experiment  had  been  combined  with  4*96  instead  of  4*47  parts 
of  oxygen,  the  quantity  of  muriate  of  silver  ought  to  have  been 
1'684  grm. ;  but  the  diii'erence  between  this  and  the  experimen- 
tal result  greatly  exceeds  what  could  possibly  be  occasioned  by 
any  errors  of  observation.  Indeed  if  the  oxide  of  uranium  con- 
tained 6  atoms  of  oxygen,  it  is  not  probable  that  it  could  have 
existed  associated  with  potash  in  the  above-mentioned  relation^ 
where  the  oxygen  of  the  oxidule  is  two-thirds  that  of  the  potash, 
but  that  the  oxygen  both  of  the  oxide  of  uranium  and  of  the 
potash  would  most  probably-  have  been  the  same  :  still,  on  this 
supposition,  there  ought  to  have  been  received  1'67  grm.  of 
muriate  of  silver.  The  proportions  which,  next  to  these,  would 
approach  most  nearly  to  the  analytical  result,  would  be  wheii 
the  oxygen  of  the  oxide  is  to  that  of  tbe  potash  as  5  :  4 ;  but 
this  would  presuppose  still  greater  differences  both  in  the  quan- 
tity of  muriate  of  silver,  and  in  the  relative  proportions  of  the 
potash  and  oxide  of  uranium. 

Since  the  quantity  as  well  as  the  number  of  atoms  of  the  oxy- 
gen may  in  this  manner  be  regarded  as  known,  the  information 
thus  acquired  may  be  applied  to  the  analysis  of  other  compounds 
of  uranium. 

The  oxalate  of  uranium  gave,  in  one  experiment,  from  2*67 
grm.  of  the  desiccated  salt,  0*363  grm.  water,  0*6835  grm.  car- 
bonic acid,  and  1*7335  grm.  metallic  uranium.  This  approaches 
to  the  neutral  oxalate  of  uranium,  combined  with  a  quantity  of 
water  of  crystallization  whose  oxygen  is  thrice  that  of  the  oxide. 

By  calculation.  By  experiment. 

Oxide  of  uranium.  • .  70*76   69*00 

Oxalic  acid 16*73   17*99 

Water 13-61    13*01 

Another  quantity  of  the  oxalate  which  I  subjected  to  analysis 
appeared  to  he  a  subsalt,  in  which  the  oxygen  of  the  oxalic  acid 
and  of  the  water  was  the  same,  and  each  double  that  of  the 
oxide.  But  the  tendency  of  oxide  of  uranium  to  combine  with 
a  different  base  is  so  powerful,  that  I  do  not  consider  this  expe- 
riment as  in  any  respect  decisive. 

The  hydrate  of  oxide  of  uranium  is  readily  soluble  in  bicar- 
bonate of  potash,  and  the  solution  after  some  time  deposits  an 
incrustation  of  lemon  yellow  coloured  crystals,  which  constitute 
a  double  salt,  composed  of  carbonic  acid,  oxide  of  uranium,  and 
potash.  When  these  crystals  are  ignited,  they  give  off  water 
and  carbonic  acid,  and  assume  a  tile  red  colour.    Water  extracts 
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from  the  residue  carbonate  of  potash,  aod  there  remains  an  ioso* 
luble  powder  also  of  a  tile  red  colour,  which  is  a  uranate  of  pot* 
ash.  1*977  grm.  of  this  compound  dissolved  in  muriatic  acid 
and  precipitated  with  ammonia,  ^ave  1*686  erm.  oxidule  3= 
1*716  grm.  oxide,  and  0*4  grm.  muriate  of  potash,  =:  0*253  grm* 
potash.  The  oxygen  of  the  oxide  of  uranium  in  this  salt  was 
therefore  double  that  of  the  potash. 

Uranate  of  potash,  ignited  in  a  current  of  hydrogen  gas, 
undergoes  only  a  partial  decomposition.  After  this  treatment, 
it  still  continues  completely  insoluble  in  water,  but  acids  dissolve 
from  it  uranate  of  potash,  in  which,  therefore,  the  oxide  is  com* 
bined  with  a  still  larger  proportion  of  potash.  The  insolubU 
residue  consists  of  metallic  uranium. 

As  the  uranate  of  barytes  when  precipitated  by  ammonia 
from  a  solution  of  a  salt  of  the  oxide  of  uranium  mixed  with  a 
salt  of  barytes,  is  always  accompanied  with  a  variable  quantity 
of  uranate  of  ammonia,  the  proportion  of  which  depends  in  a 
great  measure  on  the  relative  proportions  of  the  precipitant,  and 
of  the  two  salts  in  the  original  solution,  I  considered  it  preferable 
to  form  the  salt  by  adding  barytes  water  to  a  solution  of  nitrate 
of  oxide  of  uranium.  The  edulcoration  of  this  precipitate  is  an 
uncommonly  tedious  process,  and  I  remarked  tnat  after  having 
been  repeatedly  boiled  in  fresh  quantities  of  water,  it  still  parted 
with  as  much  barytes  as  at  first.  In  washing  a  few  grammes  of 
the  salt,  I  expended  in  this  manner  several  gallons  of  water 
before  I  felt  satisfied  that  it  had  ceased  to  give  off  a  sensible 
quantity  of  barytes.  Thus  prepared,  the  salt  has  a  flame  yellow 
colour,  but  it  becomes  pomegranate  red  after  ignition.  I  decom- 
posed  it  by  solution  in  muriatic  acid,  and  by  precipitating  the 
oarytes  by  sulphuric  acid,  and  the  oxide  of  uranium  by  ammonia. 
From  2' 128  grm.  of  the  ignited  salt,  I  obtained  0*461  grm.  of 
barytes*  and  1*677  grm.  of  oxide  of  uranium.  The  oxygen  of  the 
barytes  was,  thereforcy  rather  more  than  one-half  of  that  of  the 
oxide  of  uranium ;  but  this  excess  is  probably  occasioned  by 
the  difficulty  of  washing  out  completely  the  last  portions  of  the 
barytes.  In  the  experiment  in  which  M.  Arfvvedson  found  the 
oxide  of  uranium  combined  with  the  smallest  proportion  of 
bai^tes,  100  parts  were  combined  with  16*9  parts  of  the  earth, 
which,  by  virtue  of  its  affinity,  prevented  the  oxide  from  being 
decomposed  by  ignition.  The  oxygen  of  the  barytes  in  this 
compound  was,  therefore,  one-tliira  of  that  of  the  oxide  of 
uranium. 

Hence  it  would  appear,  that  when  the  oxide  of  uranium  predo- 
minates, it  combines  with  bases  in  such  a  proportion  that  its 
oxygen  is  thrice  that  of  the  base,  and  that  when  the  base  predo- 
minates, the  oxygen  of  the  oxide  of  uranium  is  twice  that  of  the 
base.    From  the  phenomena  which  take  place  during  the  treats 
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niQiit^f  the  uramate  of  potash  with  hydn^eo  gas,  it  vA  obviotis 
that  oompomida  exitt  containing  a  atill  larger  proportion  of 
base** 

From  thes«  experiments  it  follows ;  u.  That  the  quantities  of 
onygen  oombined  with  uranium  in  the  oxide  and  oxldule  are  to 
one  another  in  the  ratio  of  3  : 2.  b.  That  in  the  neutral  double 
salts  which  oxide  of  uranium  forms  with  other  bases,  that  relation 
by  preference  takes  place,  in  which  the  oxygen  of  both  bases  is 
eaual ;  although  it  might  have  been  expected  that  the  oxygen 
or  the  oxide  of  nranium,  aa  is  the  case  with  alumina,  and  the 
oxides  of  iron  and  man^ese  would  have  been  thrice  that  of  the 
alkaline  base  with  wQoh  it  is  associated*  c  That  oxide  of 
vraniiim,  when  acting  as  an  acid,  contains  either  thrice  or  twice 
the  oxygen  of  the  base*  In  the  first  case  the  oxide  is  sufficient 
to  saturate  the  base ;  in  the  second,  the  soluble  base  exists  in 
e^oess* 

We  see  also  that  in  the  analysis  of  a  substance-  containing 
uranium,  we  are  exceedingly  liable  to  be  deceived  by  the  property 
which  the  oxide  possesses  of  carrying  down  with  it  during  its 
precipitation  all  insoluble  bases;  aAer  the  oxide  has  been 
Ignited,  therefore,  we  ought  never  to  neglect,  as  M,  Arfwedson 
recommends,  to  examine  whether  any  portion  of  it  be  soluble  in 
dilute  muriatic  acid,  which  infallibly  detects  the  presence  of  a 
foreign  base. 

Uranium  has  a  very  weak  affinity  for  sulphur.  Rose  has 
shown  that  the  sulpburet  may  be  prepared  in  the  dry  way  by 
igniting  the  oxidule  in  an  atmosphere  of  sulpburet  of  carbon*  In 
the  humid  way  it  may  be  obtained  by  precipitating  a  salt  of  the 
oxide  with  hydrosulphuret  of  ammonia.  The  precipitate  is 
l^ck,  and  is  soluble  m  an  excess  of  the  hydrosulphui'et,  yielding 
a  dark  brown  coloured  solution.  Washed  and  dried,  it  forms  a 
black  heavy  mass,  which  has  all  the  appearance  of  a  metallio 
sidphuret,  nut  if  it  be  digested  in  muriatic  acid,  it  proves  to  be  a 
mere  mechanical  mixture  of  the  oxidule  (which  passes  into  solu* 
tion)  and  sulphur.  The  same  spontaneous  decomposition  and 
absoiption  of  oxygen  from  the  atmosphere  take  place,  when  the 
newly  precipitated  and  still  moist  sulpburet  is  allowed  to  remain 
for  a  few  hours  upon  the  filter.  If  sulpburet  of  uranium  prepared 
it)  the  humid  way,  and  still  mixed  with  a  small  quantity  of  its 
solution  in  the  hydrosulphuret,  be  exposed  to  the  air  for  a  num- 
ber of  days,  its  colour  gradually  changes  to  a  beautiful  flame 
yeUow*  The  same  compound  may  also  be  formed  by  diffusing 
tbehydrated  oxide  through  water,  and  passing  throu^n  the  mix- 
ture a  current  of  sulphuretted  hydrogen  gas ;  but  if  after  the 

f  Vxom  II.  Ayfiredaon'tf  expeziment,  in  which  1*087  gtm.  of  oxide  of  tttanium  eoQi* 

hlaed  with  0*1733  gnn.  of  oxi4«  of  lend^  retaiii«d  iu  oxygen  io  a  ted  heat,  it  might  be 

coikcltidcd  that  the  oxide  of  urftnium  retains  it4  oxygen  in  a  red  heat,  when  comBkied 

iftk  s^ttsnUljr  oflMef  iAAm  oxjrgMila  ao  motfe  «ti«i  oiuMttxlb«f«lie*xideof  iii«tiltiiii« 

tfw  SiritB,  vol,  IX.  T 
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flame  yellow  colour  has  been  fully  developed/ we  still  contifiue 
to  introduce  the  gas,  it  becomes  deeper,  and' we  finally  obt&in 
the  ordinary  dark  coloured  sulphuret.  This  flame  yellow 
coloured  substance  appears  to  be  a  Cdmpound  of  OKide  «md 
sulphuret  of  uranium,  an  oxysulphuret :  muriatic  acid  dissolves' 
it,  and  occasions  the  disengagement  of  sulphur  and  sulphuretted- 
hydrogen  gas. 

Native  Compounds  of  Uranium. 

Uranium  occurs  in  the  mineral  kingdom  in  very  few-  different 
states  of  combination.  The  only  ores  of  it  with  -  which  we  are 
acquainted  are:  1.  The  oxidule,  in  the  form  of  pitchblende,' 
mechanically  intermixed  with  various  metallic  sulphurets  and 
arseniurets,  and  with  silica.  From  some  of  Klaproth's  experi- 
ments, in  which  the  silica  was  obtained  in  the  state  of  jelly,  it* 
would  appear  that  this  mineral  is  occasionally  a  silicate  of  oxi- 
dule  of  uranium ;  a  ^  circumstance  which  still  requires  to  be 
satisfactorily  established.  2;  The  hydrated  oxide,  forming  beau- 
tiful light  yellow  coloured  masses,  of  a  j^ulverulent  texture,  and 
only  weakly  cohering.  When  heated,  it  gives  off  water,  and 
assumes  a  green  colour  ;  a  proof  that  it  contains  no  fixed  saline 
basis.  3.  Oxide  ofuraniumy  forming  a  dark  yellow,  sometimes 
brownish  yellow  coloured  compact  mineral.  Ignited,  it  ^ves 
off  water,  but  as  it  does  not  become  green  coloured,  it  is 
obvious  that  it  must  contain  a  fixed  basis.  I  have  detected  in  it 
lime  and  oxide  of  lead,  and  as  I  have  been  unable  by  means  of 
the  blowpipe  to  recognise  in  it  any  trace  of  phosphoric  acid,  i 
have  reason  to  regard  it  as  a  mixture  of  several  uranates,  whk^h 
probably  vary  both  in  their  number  and  in  their  relative  propor- 
tions. 4.  The  minerals  styled  2ir^i}tVe5(uranmica)^'firomAutun 
and  many  other  localities,  and  from  Cornwall.  6.  Sulphate  i^ 
oxide  of  yraniunij  which  occurs  very  «paringly  in  Joachimsthai. 
From  an  examination,  chiefly  by  means  of  the  blowpipe,  ta 
which  I  had  an  opportunity  of  subjecting  a  small  specimen,  I 
find  it  to  be  a  subsalt  composed  of  sulphuric  acid,  ana  the  oxides 
of  uranium  and  copper,  Ihe  latter  oxide  is  probably  an  essen- 
tial ingredient  in  the  mineral,  as  is  the  case  with  the  double 
phosphate  from  Cornwall. 

I  shall  now  relate. the  details  of  a  minute  investigation  which 
I  have  made,  of  the  uranites  from  Cornwall  and  from  Autun, 
which,  on  account  of  the  similarity  of  their  crystalline  form^  have 
been  heretofore  erroneously  considered  as  constituting  the 
same  mineralogical  species.  ■.  The  localities  of  this  mineral  are 
numerous,  although  it  is  never  found  except  in  very  inconsider- 
able quantities ;  as,  for  example^  in  Cornwall,  Autun,  Johann 
Georgenstadt,  Eibenstock,  Zinnwald,  Bodemais,  &c.  Bergmann 
was  the  first  person  who  analyzed  it.  The  specimen  which  he 
examined  happened  to  be  the  cupreous  ..variety  from  Cornwall^ 
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and  aft  uranium  was  at  ilmt  time  undiscovered,  he^was  induxsed^ 
by  his  experiments  to  consider  it  a  compound  of  muriatiG  acid,' 
alumina,  and  oxide  of  copper.  Hence  Werner  applied  to  it  the 
name  of  chalcolite. 

Klaproth,  who  examined  the  mineral  in  1790,  found  that  its 
sdiution  in  nitric  acid  is  not  precipitated  by  a  solution  of  silver, 
and  that  it  contains  o^tide  of  uranium,  which  he  had  then  recently^ 
discovered,  together  with  a  (quantity  of  oxide  of  copper,  which,- 
however,  he  regarded  as  accidental,  because  in  other  specimens 
it  was  totally  wanting.  The  mineral  was  now  regarded^ as  a 
crystallized  oxide  of  uranium. 

Gregor  afterwards,  in  1805,  examined  a  uran  mica,  in  which, 
besides  oxide  c^  uranium,  he  found  lime,  oxide  of  lead,  axid  silica  ;> 
and  in  1815  a  green  variety,  from  which  he  separated  74*4  per- 
cent, of  oxide  of  uranium  containing  a  trace  of  oxide  of  lead,  8*3 
per  cent,  of  oxide  of  copper,  and  15*4  per  cent,  of  water.  The: 
oxide  of  copper  he  considered  by  far  too  abundant  to  constitute*^ 
a  mere  accidental  ingredient. 

More  lately,  .in  1819,  I  undertook  an  examination  of  the- 
uranite  from  Autun,  in  which  I  found  so  considerable  a  proper-: 
tion  of  lime,  that  it  was  impossible  to  regard  itas  an  accidental 
constituent.  The  result  of  my  analysis  was  lime  6*87,  oxide  of 
uranium  72*15,  oxide  of  manganese  and  magnesia  0*80,  water 
15*7,  gangue  2*5:  hence  I  concluded  that  the  mineral  is  a  ura- 
nate  of  lime  with  water  of  crystallifzation.  As  I  did  not  possess- 
a  sufficient  stock  of  the  Cornwall  uranite  for  a  regular  analysis,  I 
examined  it  before  the  blowpipe,  and  finding  that  it  contained^ 
copper,  that  it  gave  off  an  odour  of  arsenic  in  the  reducing 
flame,  and  that  the  globule  of  copper  obtained  with  the  assist- 
ance of  soda  was  white  and  brittle,  I  concluded  that  the  green 
colour  is  occasioned  by  the  presence  of  arseniate  of  copper. 

Towards  the  close  of  1822,  Mn  PhilUps  discovered  phospho* 
ric  acid  in  the  Cornwall  uranite,  while  treating  it  with  a  caustic 
alkali,  in  order  to  separate  the  arsenic  acid,  which  I  had  stated 
to  constitute  one  of  its  ingredients.  This  induced  him  to  make 
a  new  analysis  of  the  mineral,  by  which  he  found  it  composed  of 
oxide  of  copper  9*0,  .oxide  of  uranium  60*0,  phosphoric  acid 
16-0,  silica  0*5,  water  14-5.  He  found  also,  that  although  the 
mineral  is  not  altogether  free  from  arsenic  acid,  the  proportion 
of  this  ingredient  is  so  inconsiderable,  that  it  may  be  safely 
neglected.  In  consequence  of  his  having  employed  erroneous 
numbers  for  the  basis  of  his  calculations,  Mr.  Phillips  was  led 
to  regard  the  mineral  as  a  mixture  of  72*2  neutral  phosphate  of 
uranium  with  12*3  phosphate  of  copper,  by  which  there  still 
remained  unappropriated  an  excess  of  phosphoric  acid.  The 
water  he  regardea  as  shared  between  the  two  phosphates  in 
such  a  manner,  that  the  salt  of  uranium  contains  3,  and  the  salt 
of  copper  2  atoms.    On  the  whole,  he  considered  both* the  Cor- 

t2 
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iiish  urabite,  antl  ihat  which  I  toaalyzed,  to  coiiditfl  eisMliatty  of 
phosphate  of  oxtdt  of  QnHiiuin. 

This  statemant  of  Mr.  Phillips  indneed  me  to  analyse  the 
Autun  uranite  anew.  An  examination  by  the  blow^pe  instantly 
detecited  phosphoric  acid,  whose  presence  was  so  much  the 
more  unlocked  for  by  me,  because  when  in  my  earlier  analysis  I 
dilated  the  concentrated  solution  of  the  mineral  in  muriatic  acid 
with  alcoho),  with  a  yiew  to  the  subsequent  precipitation  of  the 
Ume  by  sulphuric  acid,  it  did  not  become  in  the  least  turbid, 
although  one  would  have  naturally  expected^  that  the  phosphate 
of  lime  should  have  precipitated. 

lliat  so  large  a  proportion  of  lime  and  oxide  of  copper  should 
conslitute  an  accidental  admixture  in  the  mineral^  when,  as 
being  more  powerful  bases  than  oxide  of  uranium,  they  ought  to 
share  with  it  the  phosphoric  acid,  appeared  to  me  extremely 
unlikely :  I  thought  it  much  more  probable  that  the  two  mine-* 
nds  are  isomorphous  double  salts,  composed  of  an  equal  number 
of  simple  atoms,  but  in  one  of  which  the  lime  is  replaced  by 
oxide  of  copper.  With  a  view  to  ascertain  this,  I  undertook  an 
analysis  of  Doth. 

(A.)  Uranite  from  Autun. — It  is  very  difficult  to  determine 
the  water  of  crystallization  in  this  mineral  with  accuracy,  partly 
because  in  consequence  of  its  foliated  texture,  it  has  a  peculiar 
tendency  to  absorb  hygroscopic  moisture,  and  partly  because  it 
retains  only  by  a  weak  affinity  even  that  portion  of  water  which 
exists  in  it  in  a  state  of  chemical  combination.  In  an  attempt 
which  I  made  to  dissolve  the  mineral  in  boiling  acetic  acid,  I 
found  that  not  a  trace  passed  into  solution,  but  it  acquired  by 
this  treatment  the  same  brown  colour  which  it  possesses  after 
the  water  of  crystallization  has  been  expelled  by  ignition.  Whenr 
dried  in  a  pulverised  state  in  a  temperature  of  68**,  it  gave  in 
many  experiments  between  14*4  and  16*33  per  cent,  of  water: 
without  this  previous  preparation,  it  gave  as  much  as  1 7  per  cent. 
The  water  thus  expelled  reacted  as  an  alkali,  and  had  the  odour 
of  ammonia.  It  was  not  precipitated  by  nitrate  of  silver,  but  it 
left  by  spontaneous  evaporation  ^traces  of  a  crystallized  salt, 
which  was  probably  fluale  of  ammonia,  for  the  neck  of  the  retort 
was  distinctly  corroded  in  the  place  where  the  water  had  con- 
densed at  the  commencement  of  the  operation.  I  saturated 
with  muriatic  acid,  and  evaporated  to  dryness,  the  water  expelled 
from  three  grammes  of  uranite,  but  the  residue  of  sal  ammoniac 
was  scarcely  sufficient  to  produce  a  sensible  alteration  on  the 
balance. 

I  analyzed  the  mineral  in  three  different  ways  : — 

1.  The  ignited  powder  was  dissolved  in  nitric  acid,  the  solu- 
tion was  diluted  with  alcohol,  and  a  mixture  of  sulphuric  acid 
aad  alcohol  was  added,  so  long  as  any  gypsum  precipitated  the 
gypsMi  was  washed  nvith  abohal;  driedi  sgnkMi  ami  weigbadi 
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Tq  iMeitftin  wlM^er  it  had  danried  do\ta  anjr  p(nrtiotk  of  oxide 
of  umniuoii  it  was  dissolved,  With  the  assistance  of  a  boiUiif 
h&iXy  ia  dilute  matiatio  acid,  by  which  a  white  powder,  oonstst»- 
ior  of  sulphate  of  barytes^  remained  tindissbWed*  The  acid 
eolation  was  precipitated  neither  by  anmionia  nor  by  triple 
prussiate  of  potash :  the  gypsnm  had  therefore  contained  no 
otide  of  uraniam^  The  alcoholic  solution  was  evaporated  to 
dryness,  and  the  residue  was  strongly  ignited  with  carbonate  of 
soda;  the  fused  mass  was  then  digested  in  water,  which 
extracted  phosphate  of  soda,  and  left  a  compound  of  oxide  of 
uranium  and  soda  undissolved.  The  latter  was  dissolved  i& 
0iuriatic  acid,  precipitated  with  caustic  ammonia,  washed  with  a 
solution  of  sal  ammoniac,  dried,  ignited,  and  weighed.  Muriatie 
acid  did  not  dissolve  from  it  a  trace  of  oxide  of  uranium.  The 
alkaline  solution,  on  being  saturated  wiUi  muriatic  acid,  let  fall 
a  minute  white  coloured  precipitate,  which  proved  to  be  a  mix*> 
ture  of  neutral  phosphate  of  oxide  of  uranium  and  phosphate  of 
oxide  of  tin.  The  filtered  liquid  was  boiled,  in  order  to  expei 
the  carbonic  acid  gas,  and  precipitated  by  a  mixture  of  asamonia 
and  muriate  of  lime ;  the  phosphttte  of  lime  was  afterwards 
washed,  ignited,  and  weighed. 

2.  The  nitric  solution  of  the  ignited  mineral  was  precipitated 
with  a  slight  exc^s  of  acetate  of  lead ;  its  jrellow  colour  by  this 
treatment  became  much  paler,  but  did  not  completely  disappeafi 
*rhe  precipitate,  which  was  a  double  phosphate  of  tne  oxides  of 
lead  and  uranium,  and  which  contained  the  whole  phosphoric 
acid  of  the  min^sJ,  was  wadied,.  ignited,  and  weighed,  it  was 
then  dissolved  in  nitric  acid,  the  solution  was  mixed  with  rathet* 
more  sulphuric  acid  than  wa^  necessary  to  precipitate  the  oxide 
of  lead,  and  evaporated  until  most  of  the  nitrio  add  was  dissi^ 
pated.  Alcohcrf  now  added  precipitated  the  whole  of  the  sul* 
phate  of  lead>  which  was  Washed,  ignited,  and  weired.  Tht 
remaining  liquid  contained  phosphoric  acid  and  oxide  of  nraisittito, 
together  with  some  sulphuric  acid.  Potash  separated  from  it 
the  oxide  in  the  state  of  uranate  of  potash ;  the  precipitate  was 
dissolved  in  muriatic  acid,  and  the  oxide  was  again  thrown 
down  by  ammonia,  washed  with  a  solution  of  sal  ammoniac, 
and  ignited.  The  quantity  of  phosphoric  acid  was  deduced  by 
subtracting  from  the  weight  of  the  double  phosphate  that  of  the 
oxide  of  lead  contained  by  the  sulphate,  and  that  of  the  oxide  of 
uranium  whicsh  was  equivalent  to  the  obtained  quantity  of 
oxidule.  The  original  solution  which  had  been  precipitated 
with  acetate  of  lead,  still  retained  about  one-tenth  of  the  oxide 
of  uranium.  The  excess  of  oxide  of  lead  was  removed  by  sul- 
phuretted hydrogen  gas,  and  from  the  filtered  liquid.  The 
oxide  of  uranium  was  precipitated  by  ammonia.  The  barytes 
was  now  separated  by  a  few  drops  of  sulphuric  acid,  and  the 
remaining  liquid,  after  having  been  evaporated  nearly  to  dryness, 
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•was  mixed  with  alcohol  and  an  additional  quantity  of  sol^huric 
.acidy  by  which  means  the  whole  of  the  lime  was  obtained  in  the 
state  of  sulphate.  From  the  acid  alcoholic  liquid,  diluted' with 
.water,  aubphosphate  of  ammonia  precipitated  a  minute  portion 
of  a  mixture  of  magnesia  and  oxidule  of  manganese,  in  the  form 
of  the  double  ammoniacal  subphosphates. 

3..  The  barytes  was  separated  from  the  nitric  solution  of  the 
ignited  mineral  by  sulphuric  acid  :  the  liquid  was  then  concen- 
trated, and  the  lime  was  precipitated  by  a  mixture  of  sulphuric 
acid  and  alcohol.  The  filtered  solution  was  freed  from  dcohol 
hy  evaporation,  and  decomposed  by  ammonia.  The  precipitate, 
which  was  a  double  subpnosphate  of  oxide  of  uranium  and 
ammonia,  was  very  cautiously  calcined  (in  a  high  temperature 
its  colour  is  partially  converted  to  a  green*),  weighed,  and 
decomposed  by  ignition  with  potash  ;  and  the  oxide  of  uranium 
was.  afterwards  isolated  by  the  process  which  has  been  already 
dcMribed.  Its  weight,  deducted  from  that  of  the-  calcined 
phosphate,  indicated  that  of  the  phosphoric  acid,  I  found  to  my 
surpnse  that  subpfaosphate  of  ammonia  still  detects  the  presence 
of  magnesia  and  oxiaule  of  manganese  in  a  liquid  from  which 
phosphate  of  oxide  of  uranium  has  been  precipitated  by 
ammonia. 

.The  following  are  the  results  of  three  analyses  of  100  parts  of 
the  ignited  uranite,  performed  according  to  the  three  foregoing 
methods : 

A.  B.  C  Mesn. 

1-80 


Barytes.^ 1-84   ....     1-83   ....     1-72   . 

Lime.. 6-76   ....     6-84   ....     6-66   . 

Ojffieofian^n.}    "    ..../o-23   ....     0-22.. 
Oxide  of  uranium . .  71-26   ....  70-06   ....  69-98   . 

Phosphoric  acid.  . .  16-76 18-87   ....  ,16-44  . 

Oxide  of  tin ;  0*06   ....      —     .... . 

Gangue 3-36   ....     2-63   ....     2-40   . 

(2-60?) 


6-72 

'0;23 

70-43 

17-36 

0-06 

2-79 


100-00  100-36         .  97-42  (?)     :  99-39 

: Admitting  that  the  mean  of  these  three  analyses  approached 
nearest  to  the  truth,  and  that  the  water  amounts  to  14-9  per 
cent,  (which  however  includes  the  fluoric  acid  and  ammonia),  it 
will  follow  that  100  parts  of  uranite  are  composed  of 

*  This  decompofition  does  not  take  place  with  the  double  sabsalt  of  lime. 
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Barytes. '  1  -SI  containing  oxygen  0*1"60  . .  I 

Lime... 6-66  1-685  ..  1 

Ma^f'a- "1 0-19  0-07 

Oxidule  01  mangan.  J 

Oxide  of  uranium.  . .  69-37  3-128   . .  2 

Phosphoric  acid....  14-63  8-193  ..  5 

Water 14-90  13-246  . .  8 

Gangue 2-70 

^"°"*^?'^''* ^Trace 

Ammonia / 

•99-06 

It  foUows  from  this  that  the  oxygen  of  the  oxide  of  tiranium  is 
double  that'of  the  lime ;« that  the  sum  of  the  oxygen  of  all  the 
.baaes  is  to-  that  of  the  phosphoric  acid  as  3  :  6 ;  and  that  the 
oxygen  of  the  water  is  eight  times  that  of  the  lime.  >  The  quan- 
tity of  water  actually  found  rather  exceeds  this  proportion,  but 
the  slight  excess  is  probably  in  combination  with  the  salts  of 
lime  and  barytes,  and  with  the  fluoric 'acid' and  ammonia.  This 
salt  is,  therefore,  composed  of  3  atoms  of  subphosphate  of  lime 
(in  the  same  degree  of  saturation  as  in  crystallized  apatite), 
4  atoms  of  subphosphate  of  oxide  of  uranium,  and  48  atoms  of 
water,  mechanically  intermixed  with"  very  minute  quantities  of 
the  phosphates  of  Barytes,  magnesia,  and  oxidule  of  manganese. 

Concentrated  sulphuric  acid  developes  the  flaoric  acid  more 
decisively  than  ignition,  but  the  quantity  is  in  both  cases  so 
inconsiderable,  thut' it  cannot  be  regarded  otherwise  than  an 
accidental'  admixture,  as  indeed  appears  to  be  the  case  with  it  in 
all  the  native  phosphates. 

(B.)  Uranite  from  Corwira//.— The  small  stock  whicli  I  pos- 
sessed of  this  mineral  permitted  me  to  subject  it  only  to  a  single 
analysis ;  but  my  results  a^ee  so  closely  with  those  of  Gregor 
and  Phillips,' that  a  repetition  of  it  would  perhaps  be  super- 
fluous. 

One  gramme,  previously  pounded  and  dried  in  a  temperature 
of  68°,  lost  by  ignition  m  a  small"  glass  retort  0*1505;  the 
expelled  water  was  neither  acid  nor  ammoniacal,  and  was  in  all 
•respects  pure.  The  yellow  coloured  residue  was  fused  with 
carbonate  of  soda,  and  the  acid  and  alkali  were  extracted  with 
water.  The  oxides  thus  separated  had  a  dark  green  colour,  and 
ieft  by  solution  in  muriatic  acid  add  supersaturation  with  car- 
bonate of  ammonia,  an  insoluble  matter,  weighing  0'007  grm. 
-which  contained  silica,  alumina,  and  a  distinct  trace  of  tin  or 
lead.  The  liquid^  was  concentrated  until  the  whole  of  the 
ammonia  was  expelled,  the  precipitated  oxides  were  then  dis- 
solved in  muriatic  acid,  ^  and  the  copper  was  thrown  down  by 
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j&ulphuretted  hydrogen  gas.  The  sulphuret  of  copper  weighed 
after  roa»tiAg  0*094  srm.  Dissolved  in  muriatiQ  acid  and 
mixed  with  muriate  of  oaiytes,  it  gave  0^028  grm.  sulphate  of 
barytesy  =  0*0096  ^rm.  sulphuric  acid ;  consequently  the  oxide 
of  copper  amounted  to  0*0844  grm.  The  liquid  which  had  been 
treated  with  sulphuretted  hydrogen  was  boiled  in  order  to  expel 
the  excels  of  gas,  and  precipitated  by  ammonia.  The  preeipi* 
tate,  washed  with  a  solution  of  sfd  ammoniac  and  ignited^  gave 
0*592  grm.  oxidule  of  uranium,  =»  0'6'026  grm.  oxide. 

The  alkaline  liquid,  which  contained  the  acid  of  the  uranite, 
was  supersaturated  with  muriatic  acid,  and  precipitated  by  sul- 
phuretted hydrogen  gas  :  some  sulphuret  of  arsenic  separated, 
but  too  inconsiderame  to  be  weighed.  The  portion  of  green 
uranite  on  which  my  original  blowpipe  examination  was  made, 
contaiiied  a  considerably  larger  quantity  of  aneme  add:  as 
this  acid  is  isomorphous  with  pbospboric  ajoid,  its  proportion  in 
different  specimens  will  probaoly  be  liable  to  great  rarialioai. 
The  uranite  waa  therefore  composed  of 

Atonu 

Oxide  of  copper  ..••••     8*44  containing  oxygen  1*702  • »  1 

.     Oxide  of  uranium 60*26  3*175  •.  2 

Phosp.  ao.  with  ars.ac*  16*66*  8*72  ..  6 

'     Water 15-05  13*24  ..8 

Gangue 0*70 

100*00 

Here  we  find  the  same  multiples  as  in  the  uranite  from  Autuoy 
with  the  difference  that  the  hme  is  replaced  by  a  quantitvof 
oxide  of  copper,  containing  the  same  amount  of  oxygen.  The 
.^Mantity  of  phosphoric  acid  is  rather  too  high,  because  thcare  is 
included  under  it  both  the  arsenic  acid  and  Uie  necessary  loss 
of  the  analysis.  This  uranite  contains  also  fluoric  acid,  perhs^ 
more  abundantly  than  the  specimens  from  Autun,  but  tm  lime 
and  barytes  are  wholly  wanting. 

r-  Both  these  uranites  are  therefore  double  subphosphates  of 
oxide  of  uranium,  the  one  with  oxide  of  copper,  and  the  other 
with  lime.  As  lime  and  oxide  of  copper,  according  to  Mitscher* 
lich's  admirable  discovery  are  isomorphous,  they  must,  when 
combined  with  an  equal  number  of  atoms  of  oxide  of  uranium, 
phosphoric  acid,  and  water,  assume  the  same  crystalline  form; 
and,  therefore,  the  two  minerals  will  be  considered  as  identical, 
by  those  who  confine  themselves  to  the  crystalline  form,,  in  esta* 
Hishing  ft  mineralogical  species,  althou^  this  arrangement, 
with  reference  to  their  composition,  is  enoneous« 
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As  they  deserre  to  be  distingttished  by  difibrent  natads,  I 
{MopcMd  to  call  the  Cornwall  variety  chalcolite,  tbd  appellation 
imeh  it  had  previously  received  from  Wemeri  atid  to  appro^ 
IHi^e  to  tht  yoHow  variety  the  name  of  uranite. 


Article  V. 

Observations  on  a  Safety  Hood  and  Mouth-piecey  invented  by 
John  Roberts,  for  enabling  Persons  to  enter  Apartments  in 
Cases  of  Fire,  to  effect  Measures  for  its  early  Extinction,  andfor 
the  Removal  of  Goods,  Papers,  6fc.  By  W.  R.  Whatton,  Esq. 
FAS.  8uj. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 
GENTIiEMEN, 

I  DO  myself  the  honour  of  offering  you,  for  insertion  in  your 
highly  valuable  iournal,  some  short  observations  on  a  recent 
invention  brought  before  the  public  in  this  town,  by  John 
Roberts,  a  poor  working  miner,  of  St.  Helens,  in  Lancashire, 
which,  after  being  submitted  to  the  test  of  experiment,  has 
answered  the  expectations  formed  of  its  apparent  utility  in  the 
highest  degree* 

The  construction  of  the  instrument  is  very  simple,  and  consists 
of  a  hood  of  covering  for  the  head  and  neck»  made  of  strong 
leather,  and  closely  adapted  to  the  upper  part  of  the  body ; 
into  the  frotft  or  face  part  of  which  is  inserted  a  sight  piece  of 
glass,  set  in  a  projecting  square  tin  socket  or  frame ;  and  a 
mouth-piece,  to  which  is  attached  an  open  tube,  constructed  of 
spiral  wire  covered  with  leather,  descending  to  within  about 
nine  inches  of  the  floor,  steadied  by  a  strap  and  buckle  round 
the  leg,  and  having  at  its  end  a  large  funnel  or  trumpet-shaped 
opening  of  tin,  closed  with  strong  flannel  or  horse-rug,  and 
carefully  lined  on  its  inner  surface  with  a  layer  of  sponge. 

The  principle  upon  which  its  merits  appear  entirely  to  rest^  is 
tlie  fkcility  afforded  to  the  Wearer  of  respiritig  freely  a  much  less 
impure  and  a  comparatively  cool  atmospheric  air,  in  places 
filled  with  smoke  and  vapour,  arising  from  the  combustion  of 
tnattet  of  any  kind,  and  aeleterious,  m  a  greater  or  less  degree, 
to  animal  life. 

Toreftder  the  hood  fit  for  framediate  use,  nothing  more  is 
necessary  than  to  moisten  thoroughly  the  flannel  and  sponge  at 
its  lower  end  with  water ;  taking  care  to  free  it  from  any  super- 
fiuous  quantity  of  fluid  which  it  may  have  imbibed,  and  which 
would  otherwise  interfere  with  the  free  passage  of  aif  through 
tte  instrument,  and  impair  its  usefulness.  The  manner  of  its 
eporafiOtt  is  to  enable  the  wearer  to  inhale  the  air  from  the 
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lowe^t  stratum  of  the  apartment,  where  it  is^always  the  least 
impure,  to  filtrate  and  cool  it  by  transmission  through  the  breath- 
ingfunnel,  and  thus  to  deprive  it  of  the  smoke  and  charcoal, 
given  off  by  thet  combustion,  with  which  it  is  strongly,  impreg- 
nated. ^ 

MI 


No.  1,  Roberts's  invention  as  given  by  himself. 

No.  2,  The  same,  with  the  suggested  improvements. 

For  these  purposes  the  principle  of  Roberts's  instrument  is 
well  adapted,  and  its  construction  well  imajgined  and  invented ; 
but  several  important  improvements  might  be  made  which 
would  ^o  far  towards  the  completion  of  the  machine,  and  which 
immediately  suggest  themselves  on  a  bare  examination,  or  on 
its  application  to  experiment. 

The  first  alteration  I  would  recommend  is  the  insertion  of  a 
screw  joint  into  the  upper  part  of  the  tube,  at  about  two  or  three 
inches  from  its  origin,  furnished  with  a  washer  of  leather,  and 
made  air-tight.  This  simple  addition  would  secure  two  import- 
ant advantages  :  first,  it  would  enable  the  person  using  the  hood 
to  relieve  himself  from  exhaustion  and  oppression  on  coming 
out  of  the  apartment,  by  the  instant  admission  and  respiration  of 
pure  atmospheric  air,  without  incurring  loss  of  time  by  removing 
the  whole  hood,  as  is  the  case  on  its  present  construction;  and 
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secondly,  it  would  prevent  all  danger  from  a  sudden  exposure  of 
the  breast  and  necK  (already  in  a  state  of  profuse  perspiration) 
from  a  high  temperature  to  cold  air,  caused  by  opening  the 
dress  to  loose  the  straps  and  buckles  by  which  the  machine  is 
fastened  round  the  shoulders  and  chest. 

The  second  alteration  would  be  to  insert  a  shallow  oblong 
concavo-convex  glass,  instead  of  the  square  and  socket  at  pre- 
sent in  use ;  by  which  the  man  would  be  enabled  to  see  on  all 
sides  with  much  less  difficulty,  and  without  any  change  of  pos- 
ture ;  while,  at  the  same  time,  refraction  would  be  prevented  by 
the  thinness  of  the  medium,  which  cannot  be  the  case  with  a 
plano-convex  glass,  as  by  some  gentleman  has  been  recom- 
mended. Over  this  sight-piece  might  also  be  advantageously 
fixed  a  strong  leather  peak,  to  protect  the  eyes  from  the  glaring 
light  of  the  fire,  and  the  glass  from  injury  by  falling  bodies,  or 
blows  from  above  ;  and  in  lieu  of  the  simple  water  for  the  im- 
mersion of  the  breathing  funnel,  a  solution  of  caustic  potash 
might  be  substituted,  which  would  neutralize  the  carbonic  acid 
gas  and  wood  acid,  suspended  in  the  smoke  (the  contact  of 
which  last  is  so  severely  painful  to  the  eyes),  and  thereby,  in  a 
still  greater  degree,  effect  the  advantages  for  which  the  machine 
is  intended. 

In  the  experiments  of  Friday  last,  made  before  the  President 
and  Directors  of  the  Manchester  Fire  and  Life  Assurance  Com- 
pany, and  a  number  of  scientific  gentlemen,  the  apartment  in 
which  Roberts  remained  24  minutes,  at  a  temperature  of  130° 
Fahr.  was  a  foundry  drying  oven,  filled  with  smoke  and  vapour, 
given  off  by  the  combustion  of  damp  cotton,  waste  wet  hay,  and 
sulphur,  the  least  exposure  to  which  produced  intense  smarting 
in  the  ey^s,  and  an  excessive  irritation  on  the  lungs,  and  would 
probably  have  destroyed  life  if  it  had  been  continued  but  for  a 
few  minutes  ;*  while  to  a  person  wearing  the  apparatus  nothing 
more  occurred  than  an  acceleration  of  the  action  of  the  heart 
from  70  to  about  160  per  minute,  attended  by  a  free  perspiration 
over  the  surface  of  the  body ;  with  some  sensation  of  exhaustion 
and  giddiness  in  those  unaccustomed  to  the  experiment. 

The  chief  excellence  of  Roberts's  instrument  is  its  simplicity ; 
for  it  can  never  be  admitted  that  an  invention  however  efficient 
in  the  purposes  for  which  it  is  intended,  if  it  be  complex  in  its 
construction,  and  difficult  in  its  application,  can  be  at  all  com- 
parable in  value  to  one  so  plain  in  principle,  and  so  intelligible 
in  its  utilitv,  as  his  is. 

It  must  likewise  be  borne  in  mind  that  the  machine  is  not 
invented  for  scientific  persons,  or  for  those  who  are  familiar 

*'  On  submitting^  this  mixed  air  to  chemical  analysis,  it  was  fbund,  in  the  sevestfl 
cKpenments  of  Dr.  Henry  and  Mr.  Dalfcon^  to  be  atmospheric  air,  charged  with  abut 
one  pc/  cent,  of  carbonic  acid  gas,  and  deprived  of  a  .correspondent  volume  of  ozygsn, 
and  impregnated  with  wood  add  and  some  essential  oil. 
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ivith  experiment;  but  for  men  of  inferior  capacities  and  no 
education,  who,  in  the  fulfilment  of  even  plain  directions  in  the 
hour  of  danger  and  hurry,  are  often  likely  to  misunderstand 
their  meaning,  and  defeat  their  intention. 

Taking  therefore  these  circumstances  into  consideration,  itia 
my  opinion  that  the  invention  is  amply  equal  to  the  purposes 
for  which  it  is  intended,  and  highly  deserving  the  confioeace 
and  encouragement  of  a  liberal  public. 

Roberts  has  received  from  the  Manchester  Assurance  Com« 

5 any  a  premium  of  50  guineas,  and  their  permission  to  use  any 
ocuments  respecting  the  invention  vi^hich  have  been  laid  before 
the  Board  of  directors ;  and  I  should  feel  myself  at  all  times 
complimented  by  any  application  for  further  information,  or 
indeed  by  any  suggestion  likely  to  forward  the  poor  fellow's 
interest,  or  to  make  the  invention  more  generally  known  and 
useful*  I  have  the  honour  to  be.  Gentlemen, 

Your  very  obedient  servant, 

W,R.Whatton, 
Surgeon  to  the  Manchester  Fire  and  Life 
Assurance  Company. 

Might  not  talc  be  advantageously  substituted  for  glass  for  the 
sight-holes,  as  the  danger  of  uie  latter  substance's  breaking  from 
sudden  exposure  to  intense  heat  would  thereby  be  avoid[ed  ?-^ 
Edit. 


Articlb  VI. 

Chemical  Examination  of  two  Specimens  of  the  Soil  ^  the  Cofoerh 

of  Kuhloch.    By  M.  Chevreul.    (Communicated  by  the  Rev. 

W.   Buckland,  Professor  of  Mineralogy  in  the  Unirersity 

of  Oxford,  &c.)     To  which  is  prefixed  an  Account  oj  the  Cave, 

ffvm  the  Reliquia  Diluviana, 

'^  The  cave  of  Kiihloch  is  more  remarkable  than  the  rest, 
as  being  the  only  one  I  have  ever  seen,  except  that  of 
Kirkdale,  in  which  the  animal  remains  have  escaped  disturbance 
by  diluvial  action ;  and  the  only  one  also  in  which  I  could  find 
the  black  animal  earth,  said  by  other  writers  to  occur  so  gene* 
rally,  and  for  which  manv  of  them  appear  to  have  mistaken  the 
diluvial  sediment  in  which  the  bones  are  so  universally  imbed- 
ded. The  only  thing  at  all  like  it  that  I  could  find  in  any  of  the 
other  caverns,  were  fragments  of  highly  decayed  bone,  which 
occurred  in  the  loose  part  of  the  diluvial  sediment  in  the  caves 
df  Scharzfeid  and  Gailenreuth ;  but  in  the  cave  of  Kiihloch,  it 
is  far  otherwise.  It  is  literally  true  that  in  this  single  eavem 
(the  si^e  and  proportions  of  which  are  nearly  equal  to  those  of 
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die  iateridr  of  a  large  cburch)^  there  are  hundreds  of  cart^loadtf 
<lf  black  animal  dust  entirely  covering  the  whole  floor  to  a  depth 
which  must  average  at  least  six  feet,  and  which,  if  we  multiply 
diis  depth  by  the  length  and  breadth  of  the  cavern^  will  be 
found  to  exceed  5000  cubic  feet.  The  whole  of  this  mass  has 
been  again  and  again  dug  over  in  search  of  teeth  and  bones^ 
which  it  still  contains  abundantly,  though  in  broken  fragments. 
The  state  of  these  is  very  different  from  that  of  the  bones  w4 
find  in  any  of  the  other  caverns,  being  of  a  black,  or,  more  pro^ 
perly  speaking,  dark  umber  colour  throughout,  and  many  of 
them  readily  crumbling  under  the  finger  into  a  soft  dark  powder 
resembling  mummy  powder,  and  being  of  the  same  nature  with 
the  black  earth  in  wnich  they  are  imbedded.  The  quantity  of 
animal  matter  accumulated  on  this  floor  is  most  surprising, 
and  the  only  thing  of  the  kind  I  ever  witnessed ;  and  many 
hundred,  I  might  say  thousand  individuals  must  have  contributed 
their  remains  to  make  up  this  appalling  mass  of  the  dust  of 
death.  It  seems  in  great  part  to  be  derived  from  comminuted 
and  pulverized  bone ;  for  the  fleshy  parts  of  animal  bodies  pro^ 
duce  by  their  decomposition  so  small  a  quantity  of  permanent 
earthy  residuum,  that  we  must  seek  for  the  origin  of  this  mass 
principally  in  decayed  bones.  The  cave  is  so  dry  that  the  black 
earth  lies  in  a  state  of  loose  powder,  and  rises  in  dust  under  the 
feet;  it  also  retains  so  large  a  proportion  of  its  original  animal 
miU;ter,  that  it  is  occasionally  used  by  the  peasants  as  an  enrich«- 
ing  manure  for  the  adjacent  meadows.*  The  exterior  of  this 
cavern  presents  a  lofty  arch  in  a  nearly  perpendicular  cliff, 
which  forms  tlie  left  flank  of  the  gorge  of'^the  Esbach,  opposite 
the  castle  of  Rabenstein.  The  depth  of  the  valley  below  it  is 
less  than  30  feet,  whilst  above  it  the  hill  rises  rapidly,  and 
sometimes  precipitously  to  150  or  200  feet.  This  narrow  valley 
or  gorge  is  simply  a  valley  of  denudation,  by  which  the  waters 
of  the  Esbach  fall  into  those  of  the  Weissent.  The  breadth  of 
the  entrance  arch  is  about  30  feet,  its  height  20  feet«  As  wo 
advance  inwards,  the  cave  increases  in  height  and  breadth,  and 
near  its  inner  extremity  divides  into  large  and  lofty  chambers, 
both  of  which  terminate  in  a  close  round  end,  or  cul  de  $acy  at 
the  distance  of  about  100  feet  from  the  entrance.  It  is  inters 
seeted  by  no  fissures,  and  has  no  lateral  communications  con* 
Becting  it  with  any  other  caverns,  except  one  small  hole  close 
to  its  mouth,  and  which  opens  also  to  the  valley.  These 
circumstances  are  important,  as  they  will  assist  to  explain  the 
peculiarly  undisturbed  state  in  which  the  interior  of  this  cavern 

*  I  have  stated  that  the  total  quantity  of  animal  matter  that  lies  within  this  cavern 
«iDnot  be  computed  at  less  than  5000  cubic  feet ;  now  aUowing  two  cubic  feet  of  duU 
and  bones  for  each  individual  aramal,  we  ahall  have  in  this  single  vault  the  remains  of 
fltWftt  S500  bears,  a  number  which  may  have  been  supjplied  in  the  spftcc  of  1000  Tfusd 
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has  remained,  amid  the  diluvial  changes  that  have  aflectfid  so" 
many  others.  The  inclination  of  the  floor  for  about  30  feet 
nearest  the  mouth  is  very  considerable,  and  but  little  eardi  is 
lodged  upon  it ;  but  further  in,  the  interior  of  the  cavern  is 
entirely  covered  with  a  mass  of  dark  brown  or  blackish  earth, 
through  which  are  disseminated,  in  great  abundance,  the  bones 
and  teeth  of  bears  and  other  animals,  and  a  few  small  angular 
fragments  of  limestone,  which  have  probably  fallen  from  the 
roof,  but  I  could  find  no  rolled  pebbles.  The  upper  portion  of 
tfaa»  earth  seems  to  be  mixed  up  with  a  quantity  of  eafeareooa 
loam,  which,  before  it  had  been  disturbed  by  digging,  probably 
formed  a  bed  of  diluvial  sediment  over  the  animal  remains  ;  but, 
as  we  sink  deeper,  the  earth  gets  blacker  and  more  free  from 
loam,  and  seems  wholly  composed  of  decayed  animal  matter. 
There  is  no  appearance  of  either  stalactite  or  stalagmite  having 
ever  existed  within  this  cavern. 

'^  In  some  of  the  particulars  here  enumerated,  there  is  an  appa- 
rent inconsistency  with  the  phenomena  of  other  caverns,  but  the 
differences  are  such  as  arise  from  the  particular  position  and 
circumstances  of  the  cave  at  Kiihloch  :  the  absence  of  pebbles, 
and  the  presence  of  such  an  enormous  mass  of  animal  dust,  are 
the  anomalies  I  allude  to ;  and  both  these  circumstances  indicate 
a  less  powerful  action  of  diluvial  waters  within  this  cave  than  in 
any  otner,  excepting  Kirkdale.  To  these  waters,  however,  we 
must  still  refer  the  introduction  of  the  brown  loam,  and  the 
formation  or  laying  open  of  the  present  mouth  of  the  cavern: 
from  its  low  position  so  near  the  bottom  of  the  valley,  this  mouth 
could  not  have  been  exposed  in  its  present  state,  and  indeed 
must  have  been  entirely  covered  under  solid  rock  till  all  the 
materials  thai  lay  above  it  had  been  swept  away,  and  the  valley 
cut  down  nearly  to  its  present  base;  and  as  the  cave  ends 
inwardly  in  a  cnl  de  saCy  and  there  is  no  vertical  fissure,  or  any 
other  mode  of  access  to  it,  but  by  the  present  mouth,  if  we  can 
find  therein  any  circumstances  that  would  prevent  the  admission 
of  pebbles  from  without,  or  the  removal  of  the  animal  remains 
from  within,  the  cause  of  the  anomaly  we  are  considering  will 
be  explained.  That  the  throat  of  the  cave  by  which  we 
ascend  from  the  mouth  to  the  interior  is  highly  inclined 
upwards,  so  that  neither  would  any  pebbles  that  were  drifting 
on  with  the  waters  that  excavated  the  valley  ascend  this 
inclined  plane  to  enter  the  cave,  nor  would  the  external  currents, 
however  rapidly  rushingby  the  outside  of  the  mouth,  have  power 
to  agitate  (except  by  slight  eddies  in  the  lower  part  of  the  throat) 
the  still  waters  that  would  fill  the  body  of  the  cavern,  and  which 
being  there  quiescent,  would,  as  at  Kirkdale,  deposit  a  sediment 
fi*om  the  mud  suspended  in  them  upon  the  undisturbed  remains 
of  whatever  kind  that  lay  on  the  floor.  From  its  low  position, 
it  is  also  probable  that  tne  vault  formed  the  deepest  recess  of  an 
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extensive  range  of  inhabited  caves,  in  which  successive  gene- 
rations of  antediluvian  bears  withdrew  themselves  from  the  tur- 
bulent company  of  their  fellows,  as  they  felt  sickness  and  death 
approaching;  the  habit  of  domesticated  beasts  and  birds  to 
hide  themselves  on  the  approach  of  death  renders  it  probable 
that  wild  and  savage  animals  also  do  the  same.  The  unusual 
state  of  decay  of  the  teeth  and  bones  in  this  black  earth  maybe 
attributed  to  th^  es^posed  state  of  this  cavern,  arising  from  its 
large  mouth  and  proximity  to  the  external  atmosphere  and  to  the 
absence  of  that  protection,  which  in  closer  and  deeper  caves 
they  have  received  by  being  secluded  from  such  exposure, .  or 
imbedded  in  more  argillaceous  earth,  or  inverted  with,  acHi 
entirely  sealed  up  beneath  a  crust  of  stalagmite."--*(Aic/n&mif « 
Reliquia  Diluviana.) 

Analysis  by  M.  ChevreuL 

Mr.  Bttckland  transmitted  to  me  through  Mr.  Underwood 
two  specimens  of  the  soil  of  the  cavern  of  Kiihloch  taken  at 
different  depths  in  order  that  I  mi^ht  analyse  them  ;  this  cavern 
contains  a  great  number  of  fossil  bones,  belonging  to  camivo^ 
rous  and  herbivorous  animals,  which  Mr.  Buckland  conceives' 
were  not  transported  by  water  into  the  situation  in  which  they 
are  now  seen,  but  that  the  Kiihloch  cavern  was  the  haunt  of 
carnivorous  animals  which  died  there,  and  their  fossil  bones  are 
now  found  in  a  state  of  greater  or  less  decay  according  to  the 
degree  of  exposure  to  the  atmosphere  that  they  have  undergone; 

The  letter  A  denotes  a  specimen  of  the  soil  taken  at  the  depth 
of  two  feet,  B  one  at  six  feet  below  the  surface. 

Both  the  specimens  are,  in  great  measure,  in*  a  pulverulent 
state,  containing  small  masses  which  easily  crumble  to  pieces ; 
their  colour  is  orange  brown,  pretty  much  like  that  of  some  bog 
iron  ores  (mines  defer  hydratees  limoneuses) ;  the  colour  resides 
principally  in  the  finest  particles,  as  is  evident  if  we  agitate  the 
specimens  in  water,  and  decant  the  fluid  before  it  has  become 
clear ;  the  pulverulent  particles  remain  suspended,  while  a  gra- 
nular sandy  matter  subsides  of  a  yellowish  grey  colour ;  when  a 
deposit  has  formed  from  the  muddy  water  which  had  been 
decanted  off,  it  is  found  to  have  a  fine  orange  yellow  colour. 
The  specimen  A  contains  a  smaller  proportion  of  pulverulent 
particles  than  6,  and  is  also  less  coloured. 

Previous  trials  having  shown  that  the  matter  soluble  in  water 
was  in  part  alterable  by  the  action  of  heat,  like  organic  sub- 
stances, I  submitted  both  specimens  to  two  series  of  experiments^ 
to  determine  first  the  nature  of  the  substances  indestructible  by 
heat,  and  secondly  that  of  the  matter  destructible  by  that  agent.- 
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^  l.^^Experiments  on  the  indestructibU  Matter  of  each  Specitntn. 

Experiments  on  Specimen  B. 

1.  2  grammes  lost  at  th^ 
same  temperature  0-210  of 
water. 

3.  Same  phenomena  as  tha 
preceding  (2) ;  the  loss  »  0*9 


Expfirimenis  on  Specimen  A, 

1.  2  grammeSy"^  exposed  to 
a  temperature  of212®to250^ 
lost  0*  185  er.  of  water. 

2.  The  dried  matter,  heated 
in  a  platina  capsule,  first  ex- 
haled an  ammoniacal,  oily  and 
hydrocyanic  odour;  it  then 
kmdled  like  a  pyrophorus  at  a 
scarcely  red  heat,  and  eave  off 
sulphurous  acid,  ancf  after- 
wards ceased  to  glow.  It  lost 
in  this  operation  0*165  gr. 

3.  The  calcined  matter 
weighed  1*660  gr. ;  it  dissolved 
in  part  in  weak  nitric  add, 
with  effer?esqence ;  the  resi- 
duum weighed  0*228  gr.;  it 
was  sandy  and  coloured,  it  was 
separated  by  the  filter. 

I.  Sandy  Residuum. 

4.  Ignited  with  potash  in  a 
silver  crucible,  the  fused  mass 
was  not  coloured  green;  it 
was  dissolved  in  water  and 
muriatic  acid  ;  by  e?aporation 
and  water  0*T59  gr.  of  silica 
was  separated  from  the  solu- 
tion. 

6.  The  liquid  from  which  the 
silica  had  been  separated  gave 
a  precipitate,  which,  by  means 
of  potash,  afforded  0*026  gr. 
of  alumina,  and  0*013  gr.  of  per- 
oxide of  iron. 

6.  The  ammoniacal  liquid 
mixed  with  oxalic  acid  gave  ox- 
alate of  lime,  equivalent  to 
0*0Q6gr.  oflime. 

II.  Nitric  Solution, 

7.  Precipitated  by  ammonia 
and    the    precipitate  washed 


3.  Same  phenomena ;  sandy 
residuum  =  0*237  gr. 


I.  Sandy  Residuum* 

4.  Same  phenomena;  silica 
==  0*186  gr. 


5.  Same  phenomena;  alu*t 
mina  =  004  gr. ;  peroxide  of 
iron  =  0-013  gr. 


6.  Same  phenomena;  lime 
»  0*02  gr. 


II.  Nitric  Solution. 

'7.  Same  phenomena ;  precis 
pitate  S3  0*536  gr. 


*  Tha  wmffxt§  tutkk  gnmaHi  tb«  dflgteesof  IimiC  are  ihoM  Af  Ftt«ibtt«i*  icftk* 
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with  tepid  water^  filtered^  and 
calcined,  exhaled  a  slight  sul- 
phureous odour;  ithacfa  red- 
dish yellow  colour,  and  weighed 
0-506  gr. 


a.  Precipitate  of  No.  7, 

8.  0-2  gr.  of  this  precipitate 
gave  no  indications  of  manga- 
nese by  fusion  with  potash. 
The  residuum  dissolved  in  nitric 
acid,  and  treated  with  solution 
of  potash,  gave  no  alumina  to 
the  alkedi. 

9.  0*226  gr.  of  the  same  pre- 
cipitate, treated  with  sulphuric 
acid  and  alcohol,  gave  a  resi- 
duum and  an  alcoholic  solution. 

10.  The  residuum  consisted 
of  sulphate  of  lime  0*276  gr. 
magnesia  0*010  gr. 

11.  The  alcoholic  solution 
was  mixed  with  water,  and 
slowly  concentrated,  and  the 
residuum  diluted  with  water, 
precipitated  by  ammonia,  and 
filtered. 

The  Jittered  liquid  evapo- 
rated to  dryness  left  phos- 
phoric acid,  whose  nature  was 
ascertained  by  means  of  oxide 
of   silver  and   oxide  of  lead. 

The  precipitate  dned  in  the 
air  weighed  0*1  gr.;  heated 
to  212^  water  and  anlmonia 
were  disengaged  ;  it  dissolved 
entirely  after  calcination  in 
weak  sulphuric  acid ;  the  solu- 
tion, treated  with  boiling  sub- 
carbonate  of  potash  in  excess, 
yield  flocculi  of  carbonate  of 
magnesia,  and  peroxide  of  iron ; 
the  alkaline  liquid  probably 
contained  phosphoric  acid ; 
neutralized  by  nitric  acid  and 
evaporated  to  dryness,  a  mi- 
nute portion  of  matter  remained 
of  a  light  rose  colour. 

ATetr  Ser/w,  vol.  ix. 


a.  Precipitate  of  No.  t. 

.  8.  0*336  gr.  of  this  precipi- 
tate gave  with  potash  a  sensi- 
ble quantity  of  oxide  of  man- 
ganese ;  the  alumina,  if  it  con- 
tained any,  was  in  extremely 
small  quantity. 

9.  0*3  gr.  of  precipitate  (7) 
similarly  treated. 


10.  lifst^fi/iim  wholly  formed 
of  sulphate  of  lime  ss  0*326  gr. 

11.  Alcoholic  solution^  simi- 
larly treated. 


Filtered  liquid^  s^me  results. 


Precipitate  dried  in  the  air 
=  0*076  gr.  exposed  to  212°;, 
gave  off  water  and  ammonia ; 
carbonate  of  potash  took  up  . 
phosphoric  acid,  and  left  a  re- 
siduum consisting  of  magnesia, 
peroxide  of  iron,  and  oxide  of 
manganese. 
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We  may  conclude  from  these 
experimeuts  that  the  precipitate 
consisted  of  the  phosphates  of 
lime^  and  magnesia,  and  of  per- 
oxide of  iron,  probably  united 
to  phosphoric  acid, 

if  Solution  of  Noi  7^  from  which 
the  Precipitate  (7)  had  been 
separated  J 

.  12.  Oi^alie  aoid  separated 
0*362  gr.  of  lime  m  0*872  gr* 
sulphate  of  lime,  v^hich,  when 
4tBselved  ie  muriatic  aoid,  gave 
no  cloudiness,  with  ammoma» 
but  the  solution  assumed  a  vio- 
let rose  colour. 

:  13.  The  liquid  which  had 
baen  precipitated  by  oxalic 
acid  was  mixed  with  carbonate 
of  potash,  and  evaporated  to 
dryness  ;  the  residuum,  treated 
with  water,  gave  carbonate  of 
magnesia,  es  0*130  gr.  of  dry 
magnesia ;  it  contained  a  trace 
of  silica* 

.  14,  The  solution  from  which 
the  magnesia  had  been  separat- 
ed contained  0*014  gr.  of  sul- 
phuric acid,  which  was  sepa- 
rated by  nitrate  of  barytes ;  it 
contained  no  phosphoric  acid. 

15.  It  is  very  probable  that 
in  the  specimen  A,  calcined, 

Ist.  The  0*014  gr.  of  suU 
phuric  acid  were  united  to  0*01 
of  lime. 

3d,  That  the  0362  gr.  of 
lime  precipitated  .  by  oxalic 
acid,  minus  O'Ol  gr.  and  the 
0*130  gr.  of  magnesia  were  in 
the  state  of  carbonates. 

According  to  the  preceding 
experiments,  the  specimen  A 
contained. 


We  may  conclude  from  thes# 
experiments  that  the  preeipi-* 
tate  (7)  was  formed  of  the 
phosphates  of  lime  and  masne-* 
sia,  and  of  the  oxides  of  iron 
and  manganese,  probably  unit 
ed  to  phosphoric  acid. 

6f  Solution  of  No.7 if romwhich 
the  Precipitate  (7)  had  been 
separated. 

12.  Oxalic  acid  threw  down 
0*270  gn  of  Ume ;  the  lime 
combined  with  sulphuric  acid, 
and  then  dissolved  in  nitric 
acid,  gave  no  rose  colour  with 
ammonia. 

13.  The  liciuid  which  had 
been  precipitated  by  oxalic 
acid  gave  0*06  gr.  of  magnesia, 
and  0'02  gr.  of  silica. 


-  14.  The  liquid  from  which 
the  magnesia  and  silica  had 
been  separated  contained  0*016 
gr.  of  sulphuric  acid,  without 
any  phospnoric  acid. 

15.  It  is  very  probable  that 
in  the  specimen  B,  calcined, 

Ist.  The  0*0 16  gr.  of  sulphu* 
ric  acid  was  combined  with 
0*011  gr.  of  lime. 

2d.  That  the  0-27  gr.  of  lime, 
minus  0*01 1  gr.  and  the  0*60  of 
magnesia,  were  in  the  state  of 
carBonates. 

According  to  the  preceding 
experiments,  the  specimen  S 
contained. 
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QnmniM.  fiwnmes. 

Water,  and  matter  vola-  Water,  and  matter  vola- 

tUeat250° 0-185        tileat260<' 0-215 

Matter   volatilized     by  Matter    volatilized    by 

combustion  and  a  rea  combustion  and  a  red 

heat 0-165        heat 0-200 

R««w«  f Silica;  .,.,..  0-169  «„„,„  f Silica.  ......  0-186 

3^y  J  Alumina 0-026    f^f^  J  Alumina 0-040 

?uum.  1  P«oxideofiron0-013  '^^^  ]  Peroxide ofiron 0-01 3 

LLime.  J 0-005    ""*""*•   \^Ume 0-002 

Phosphates  of  lime     "^  Phosphates  of  lime     ^ 

'»..    ■■  "^  magnesia  >  0'605  •-*— —  magnesia     I  0-635 

■  )-   '.'  -u' '. —  iron ?       J  ■"- >  iron ?  j 

manganese?  J 

Carbonate  of  lime 0-624    Carbonate  of  lime,  ....  0-459 

■  — magnesia.  0*268    *— »— magnesia.  0-124 

Sulphate  of  lime 0-024    Sulphate  of  lime 0-027 

SUica 0-020 

1-974  i-920 

Loss  > 0-026    Loss 80 

2-000  2-000 

16.  The  loss  mustbe  rather  greater  in  reality  than  is  indicated 
m  the  preceding  tables,  because  the  carbonates  of  lime  and 
xoagnesia  must  hare  lost  a  portion  of  their  carbonic  acid  by  cal* 
oination ;  but  the  eifervescence  produced  during  the  solution  of 
the  calcined  matters  in  nitric  acid  (3)  and  (3)^  proves  that  the 
-whole  of  the  carbonic  acid  had  not  been  volatilized  b^  the  csd- 
cination.  I  should  add,  that  I  looked  in  vain  for  fluoric  acid  in 
the  soil  of  the  cavern  of  KiiblQch. 

§  2.  Series  of  Experiments  to  determine  the  Nature  of  the  Matter 
of  Specimens  A  and  B  which  is  alterable  by  Itleat. 

Experiments  on  Specimen  A.  Experiments  on  Specimen  B.\ 

17.  10  parts  of  the  specimen  17.  10  parts  of  the  specimen 
A  were  treated  at  least  20  B  treated  in  the  same  manner 
times  with  100  parts  of  water  at  gave  a  residuum  weighing  1-33 
each  .  operation.  The  first  part,  which  differed  from  the 
washings  were  made  at  the  preceding  only  in  being  of  a 
temperature  of  140**  to  176°  more  rea  orange  cdlour,  and 
Fahr. ;  the  last  were  at  the  containing  a  little  more  deli* 
boiUng  point.  The  washings  cjuescent  matter.  The  matter 
mixed  and  evaporated  left  an  insoluble  in  boiling  water  will 
ora&ffe  coloured  precipitate  be  examined  in  Article  2. 
w^ighin^    0*66    parts.      The 

matter  insoluble  in  boiling 
w«ter  wiU  be  examined  in  Arti- 
cle 2.  v2 
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18.  The  analogy  apparent  between  the  two  residues  of  the 
specimens  A  and  B^  and  especially  the  small  quantity  of  the 
substance  which  I  was  possessed  of,  determined  me  to  mix  them. 
I  shall  relate  the  expenments  that  I  made  upon  these  residues^ 
which  I  shall  describe  as  the  soluble  matter  of  the  soil  of  the 
cavern  of  Kiihloch. 

19.  The  soluble  matter  was  four  times  treated  with  ten  times 
Its  weight  of  cold  water.  The  washings  were  evaporated  to 
dryness,  and  the  residue  was  treated  with  alcohol ;  the  alcoholic 
solution  was  evaporated,  and  the  residue  treated  with  fresh  alco- 
hol :  by  these  means  the  soluble  matter  was  divided  into  alcO'^ 
holic  extract,  and  residuum  insoluble  in  alcohol,  which  last  was 
added  to  the  matter  undissolved  by  cold  water  in  the  four  wash- 
ings above  mentioned. 

20.  I  shall  now  examine  successively, 

Art.  1,  the  matter  of  the  soil  soluble  fw-j ,  .  alcnhnlic  Prtract- 
boiling  water,  divided  into  (Y/  «^^?j^^*^  ^*''''^!' 

Art.  2,  the  matter  of  the  soil  undis^^^J'J'^^^^^ 
solved  in  boiling  water.  J     *^'^^^  *»  «'^^A^'- 

Article  I. — Examination  of  the  Matter  of  the  Soil  of  Kiihloch 
dissolved  in  Boiling  Water. 

1.  Alcoholic  Extract.  .    .    ' 

21.  It  contained  an  organic  principle  of  a  red  orange  colour, 
an  acidulous  ammoniacal  salt,  traces  of  phosphate  of  magnesia, 
of  chloride  of  potassium,  and  of  a  salt  of  potash,  the  acid  of 
which  was  of  an  organized  nature.  This  extract  was  deliques- 
cent ;  by  distillation  it  yielded  a  very  acid  product,  the  strong 
smell  of  which  resembled  that  of  the  hydrocyanic  acid  ;  having 
only  0*03  gr.  of  alcoholic  extract,  I  could  not  make,  any  further 
experiments. 

2.  Matter  insoluble  in  jLlcohoL 

22.  I  subjected  it  to  the  action  of  cold  water  in  the  mode 
described  in  my  Considerations  sur  f  Analyse  Organique  et  sur 
ses  Applications,  p.  1 19.  The  first  solutions  were  of  an  orange 
colour,  and  the  last  yellow ;  from  these  solutions  there  were 
obtained,  first,  some  lamellar  transparent  crystals;  secondly, 
some  smaller  crystals  ia  fine  needles,  and  of  a  straw  colour. 

1st,  Lamellar  Transparent  Crystals. 

23.  They  were  slightly  coloured,  but  the  colour  was  unequally 
distributed  ;  there  can  be  no  doubt  but  that  if  they  had  been 
perfectly  pure,  they  would  have  been  colourless  ;  they  suffered 
no  alteration  by  means  of  concentrated  sulphuric  acid  ;  potash 
disengaged  much  ammonia;  they  precipitated  sulphate  of 
barytes  from  the  nitrate ;  they  very  slightly  reddened  litmus 
paper;  the  precipitate  which  they  gave  with  acetate  of  lead 
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examined  with  the  blowpipe  gave  a  small  quantity  of  phosphate 
only ;  lastly,  the  solution  of  these  crystals  precipitated  neither 
oxalate  of  ammonia  nor  acidulous  nitrate  of  silver. 

24.  When  exposed  in  a  glass  tube  to  a  gentle  heat  they 
decrepitated  and  efSoresced,  losing  water  and  some  ammonia ; 
at  a  higher  temperature  they  yielded  ammonia,  mixed  with  an 
hydrocyanic  odour,  a  little  sulphuretted  hydrogen  and  sulphur, 
and  a  large  proportion  of  sulphite  of  ammonia,  which  crystallized 
as  it  cooled  in  long  needles ;  this  salt  was  recognised  by  its 
taste ;  by  the  sulphurous  gas  which  was  evolved  by  muriatic 
acid ;  and  lastly,  by  the  yellow  precipitate  which  it  gave  with 
sulphate  of  copper.  The  residue  of  the  distillation  was  entirely 
soluble  in  water ;  this  solution  when  concentrated  was  slightly 
acid  ;  but  when  strongly  calcined,  it  became  slightly  alkaline ; 
nevertheless  it  did  not  effeiTesce  while  dissolving  in  nitric  acid; 
this  solution  precipitated  platina  in  the  state  of  a  double  salt  of 
potash,  and  with  tne  nitrate  of  barytes  it  gave  sulphate.  I  con- 
clude from  these  experiments  that  these  lamellar,  transparent 
crystals  were  sulphate  of  ammonia  and  potash,  a  double  salt 
first  described  by  Link  in  1796, 

Ctystah  in  fine  Needles  y  and  of  a  Straw  Colour. 

25.  Examined  with  a  glass  they  ?ppeared  to  be  formed  of 
several  kinds  of  substances;  unfortunately  I  had  too  few  to 
attempt  a  separation  of  them. 

26.  These  crystals  put  in  excess  into  distilled  water  of  the. 
temperature  of62°Fahr.  gave  a  solution  of  a  pale  yellow  colour, 
consisting  of  water  199  parts  and  1  of  crystals.  This  solution 
was  rendered  slightly  turbid  by  heat;  gave  an  abundant  precipi- 
tate of  sulphate  of  barytes  with  the  nitrate,  and  of  oxalate  of 
lime  with  tne  oxalate  of  ammonia;  it  gave  no  chloride  of  silver 
with  the  nitrate ;  lastly,  these  crystals  were  not  altered  by  sul- 
phuric acid,  and  yielded  ammonia  with  potash. 

27.  0*137  gramme  of  the  crystals  yielded  by  distillation,  first, 
ammoniacal  water,  having  an  hydrocyanic  smell;  secondly, 
sulphur;  3dly,  sulphate  of  ammonia;  fourthly,  a  residuum, 
which,  after  incineration,  weighed  0*122  gramme  :  this  dissolved 
in  nitric  acid  without  effervescence,  except  a  few  flocks  of 
silica :  ammonia  precipitated  0*007  gramme  of  a  matter  which 
appeared  to  be  phosphate  of  lime,  magnesia,  iron,  and  manga- 
nese; there  remained  0*112  gramme  of  sulphate  of  lime  in 
solution. 

28.  It  is  evident  that  the  yellow  needle-form  crystals  contained 
a  large  proportion  of  sulphate  of  lime  and  a  small  quantity  of 
yellow  colouring  principle  ;  but  was  this  sulphate  simply  mixed , 
with  the  sulphate  of  ammonia  and  potash,  or  was  in.  combination 
with  the  sulphate  of  ammonia?  or,  lastly,  was  it  mixed  with  the 
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dminoniacomagMsian^phofipbate?  These  quedtions  I  cannot 
answer. 

29.  As  to  that  part  of  the  matter  insoluble  in  alcohol  which 
was  not  dissolved  bjr  cold  water  (22),  it  consisted  of  sulphate  of 
lime,  phosphate  of  lime  and  magnesia,  silica,  and  yellow  colour- 
ing principle. 

30.  It  IS  not  impossible  that  there  were  other  substances 
besides  those  which  I  have  mentioned,  in  the  matter  of  the  soil 
of  Kiihloch,  soluble  in  boiling  water;  but  the  small  quantity  of 
the  substance  which  I  possessed  did  not  allow  of  my  ascertaining 
whether  any  such  redliy  existed  in  it. 

Abticle  lI,*^Examination^the  Matter  undissolved  by  BoOing 

Water. 

31.  The  portions  of  the  specimens  A  and  B  undissolved  by 
boiling  water  were  both  separated  by  means  of  levigation  (elit- 
triation  ?)  into  pulverulent  matter  and  sandy  matter. 

■  32.  The  pulverulent  matter  of  specimen  A  (differed  from  that 
of  B  in  being  of  a  lighter  colour;  they  were  both  of  an  amber 
tint,  and  were  mixed  together. 

33.  The  sandy  portions  of  the  two  specimens  being  perfectly 
similar  in  their  physical  properties,  they  were  also  mixed. 

I.  Pulverulent  Matter. 

34.  It  did  not  sensibly  impart  colour  to  cold  water,  but  gave 
a  slight  yellow  tint  to  boiling  water ;  it  was  repeatedly  treated 
with  boiling  alcohol. 

36.  The  first  alcoholic  washings  filtered  while  hot  deposited 
a  6occulent  substance  on  cooling ;  the  washings  being  mixed 
were  evaporated  nearly  to  dryness,  a  nearly  colourless  substance 
was  obtained  which  was  partly  fusible ;  it  was  treated  with  a 
hot  solution  of  potash,  and  this  liquid  was  afterwards  filtered. 

36.  This  alkaline  solution  was  neutralized  while  hot  by  muria* 
tic  acid ;  some  drops  of  oily  matter  were  obtained  wbicn  solidi- 
fied on  cooling:  this  substance  appeared  to  be  stearic  or 
margaric  acid  ^  for  it  was  dissolved  by  hot  solution  of  potash, 
and  which,  when  mixed  with  cold  water,  deposited  a  peariy 
substance. 

37.  The  residuum  insoluble  in  potash  (35)  was  treated  with 
hot  alcohol  and  some  flocculent  azotized  matter  {maiiire  azotee) 
was  separated,  and  a  fatty  matter  dissolved  which  melted  into 
perfectly  limpid  and  colourless  drops,  and  solidified  like  bees 
wax ;  this  substance,  when  boiled  with  a  solution  of  potash, 
formed  an  emulsion  rather  than  a  s<>lution  :  it  is  probable  that 
it  consisted  of  fatty  saponifiable  and  saponified  matter,  and 
dome  which  was  not  saponifiable.  - 

'  38.  The  ptdvertilent  matter  which  had  been  washed  with 
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dcohol  produced  a  brisk  effervescience  when  treated  with  wedc 
hot  muriatic  acid.  The  solution  was  filtered  when  eold^  and 
the  matter  remaining  upon  the  filter  was  washed  with  wat^f 
Until  nitrate  of  silver  showed  that  it  contained  no  muriatic  acid ; 
the  filtered  licjuor  resembled  muriate  of  platina  in  Colour.  The 
washifigs  which  contained  a  notable  excess  of  acid  were  slightly 
coloured ;  while  the  latter  which  contained  none  were  of  a  deep 
colour,  which  proves,  that  the  colouring  organic  matter  wheii 
tkncombined,  is  more  soluble  in  pure  Water,  tnan  in  that  which  i^ 
acidulated. 

39.  The  muriatic  solution  upon  the  addition  of  a  little  water 
deposited  a  red  crystalline  matter,  resembling  that  of  deutoxide 
of  manganese ;  the  solution  was  Altered,  atid  thb  fed  powder 
Washed. 

When  subjected  to  distillatiom,  this  red  powder  yielded  an- 
acid  water,  and  afterwards  oily  ammonia ;  a  sulbhurous  product^ 
and  afterwards  a  quantity  of  charcoal  which  left  only  a  tface  of 
non^effervescing  ferruginous  ash,  probably  containing  alamioft^ 
This  powder,  when  heated  in  the  air,  burnt,  giving  out  sparkft 
like  the  charcoal  which  is  set  on  fire  by  liitro^sulphuric  acid. 

The  filtered  muriatic  solution  was  mixed  with  muriate  of 
harytes  ;  there  was  no  sensible  precipitation  in  24  bouts;  never<> 
theless  I  filtered  the  liquor  twice,  and  evaporated  it  to  diyness. 
The  residuum  when  distilled  gave  a  sulphurated  product ;  and 
when  it  was  calcined  with  nitrate  of  barytes,  and  the  whole  again 
treated  with  nitric  acid,  sulphate  of  barytes  was  obtained.  The  soil 
of  Kiihlocb,  therefore,  contains  some  sulphur  which  is  not  in  the 
state  of  sulphuric  acid.  Is  it  in  that  of  an  hyposulphate,  or  o^ 
sulphuretted  hydrogen  combined  with  organic  matter?  oris  it  i& 
combination  with  organic  matter  wiUiout  being  in  the  state  of  a» 
acid  ?  These  are  points  which  I  cannot  decide. 

40.  The  matter  undissolved  by  muriatic  acid  (38)  was  treated 
with  boiling  ali^ohol,  and  the  solution  filtered. 

41.  Thifli  solution  did  not  contain  any  sensible  quantity  of 
fatty  matter,  for  the  residue  of  evaporation  was  totally  soluUe  ia 
cold  water.  This  residue  when  distilled  yielded  an  acid  water^ 
a  trace  of  sulphurated  product,  a  thick  brown  matter^  some  sub* 
carbonate  of  ammonia  and  charcoal. 

42.  The  residue  undissolved  by  alcohol  (40)  consisted  of 
silica,  alumina,  magnesia^  peroxide  of  iron,  a  trace  of  oxide  of 
manganese,*  yellow  colouring  matter,  some  alcoholic  extract 

*  Having  burnt  this  residuum,  I  obtained  a  cinder,  which  ira»  partly  dissolved  by 
nitric  acid  without  effervescence,  I'he  solution  was  precipitated  by  ammonia,  and  thfe 
precipitate  consisted  of  alumina  and  peroxide  of  iron.  The  filtered  solution  was  of  a 
pnrptjah  rose  eolour,  reeemblinK  that  of  the  sulphaie  of  lime  o^itaioed  from  the  specimen 
A  (1^)  ;  at  first  I  attributed  this  eolour  to  manganese ;  to  determine  this  I  evaporated 
the  solution  to  dryness,  and  obtained  a  black  powder  mixed  with  nitrate  of  magnesia ;  the 
latter  dissolved  in  water,  but  the  former  did  not  The  black  powder  contained  iron  and 
a  trace  of  manganese,  but  the  small  quantity  of  cameleen  obtained  by  heating  the  pmrder 
in  potash,  induced  me  to  think  that  there  was  another  matter  which  escaped  me. 
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(21)y  and  azotiz^d  organic  matter,  which  had  probably  suffered 
alteration*  I  have  every  reason  to  think  that  the  two  last  sub- 
stances formed  a  kind  of  lake  with  the  alumina  and  peroxide  of 
iron.  The  residuum  heated  in  contact  with  the  air  burnt  like  a 
pyvophorus,  and  the  cinder  which  it  left  was  much  less  coloured 
than  itself.  By  distillation  it  yielded  a  shghtly  acidulous  water, 
oil,  sulphuretted  hydrogen  without  sulphite  of  ammonia,  carbon- 
ate of  ammonia,  a  product  possessing  the  smell  of  hydrocyanic 
acid,  but  which  did  not  produce  prussian  blue;  and  lastly,  a 
bulky  black  residuum. 

2.  Sandy  Matter. 

43.  The  nature  of  the  sandy  matter  was  analogous  to  that  of 
the  pulverulent  matter,  with  this  difference,  that  it  contained  a, 
larger  proportion  of  phosphates,  and  a  smaller  proportion  of 
yellow  organic  matter,  alumina,  and  oxide  of  iron.  It  burnt 
when  heated  in  the  air,  but  not  so  well  as  the  pulverulent  mat- 
ter. By  distillation,  it  yielded  ammoniacal  water,  sulphuretted 
hydrogen,  carbonate  of  ammonia,  and  a  black  residuum  which 
was  a  pyrophorus  when  heated  ;  the  strong  smell  of  the  product 
occi^sioned  an  examination  for  hydrocyanic  acid,  but  none  was 
found ;  the  small  quantity  of  the  matter  did  not  allow  of  any 
examination  for  cyanogen. 

Conclusions . 

I.  The  organic  matter  of  the  soil  of  the  cave  of  KUhloch,  de- 
structible by  fire,  is  formed  of 

1st.  A  fatty  acid,  which  in  my  examinations  presented  the 
properties  of  stearic  or  margaric  acid.    2dly.  A  fatty  matter 
which  was  not  acid.    3dly.  An  organic  acid  soluble  in  water. 
4thly,  A  yellow  colouring  principle.    Sthly.  A  brown  azotized. 
matter, 

A  portion  of  the  yellow  colouring  principle  and  of  the  azotized, 
matter  is  certainly  combined  with  alumina  and  peroxide  of  iron. 
It  is  probable  that  another  portion  of  the  organic  matters  is 
united  with  the  subphosphates  and  the  subcarbonates  of  lime 
ahd  magnesia ;  it  is  also  probable  that  in  this  latter  part,  there 
is  proportionally  more  azotized  matter  than  in  the  former. 

There  is  more  organic  and  pulverulent  matter  in  the  specimen 
taken  from  a  depth  of  six  feet,  than  in  that  from  a  depth  of  only 
two  feet. 

II.  There  is  in  the  soil  some  chloride  of  potassium  and 
ammoniaco- sulphate  of  potash.  Consecjuently  the  chloride  of 
potassium  and  the  sulphate  of  potash  arising  from  the  decompo- 
sition of  the  ammoniaco^sulphate  of  potash  by  heat,  which 
could  not  be  collected  in  the  process  adopted  in  the  analysis  of 
the  incinerated  soil,  must  augment  the  loss  occurring  m  the 
analysis. 
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.  III.  The  proportions  of  sulphate  of  lirae  indicated  (15)  and 
(160  in  the  ashes  of  the  soil,  are  not  so  great  as  those  which 
really  exist  in  it,  because,  during  the  calcination,  a  portion  of 
sulphuric  acid  is  decomposed. 

rV,  It  is  probable  that  a  portion  of  phosphate  of  magnesia  is 
combined  with  phosphate  of  ammonia. 


Article  VIL 

Additional  Experiments  arid  Observations  on  the  Application  of 
^   Electrical   Combinations  to  the  Preservation  of  the  Copper 

Sheathing  of  Ships,  and  to  other  Purposes.     By  Sir  Humphry 

Davy,  Bart  Pres.  RS.* 

I  HAVE  already  had  the  honour-  of  communicating  to  the 
Royal  Society  the  results  of  my  first  researches  on  the  modes  of 
preventing  the  chemical  action  of  fluid  menstrua,  such  as  saline 
solutions,  or  sea  water  containing  air,  on  copper,  by  the  contact 
of  more  oxidable  metals. 

For  some  months  I  have  been  engaged  in  a  series  of  new 
experiments  on  this  subject,  so  important  to  the  navigation  and 
commerce  of  the  country  :  and  through  the  liberal  and  enlight- 
ened views  of  Lord  Melville,  and  the  Lords  of  the  Admiralty, 
who  desired  the  Commissioners  of  the  Navy  Board  and  of  the 
Dock  Yards  to  ^ve  me  every  assistance  in  their  power,  and  all 
the  facilities  which  our  magnificent  Naval  estabHshments  at 
Chatham  and  Portsmouth  furnish,  I  have  been-enabled  to  con* 
4uct  my  operations  upon  a  very  large  scale.  At  this  advanced 
period  of  tne  session,  it  will  be  impossible  for  me  to  give  more* 
than  a  very  short  notice  of  experiments  which  have  been  tried 
under  a  great  variety  of  circumstances,  and  the  details  of  which 
would  occupy  some  hours  in  reading;  but  I  cannot  deprive 
myself  of  the  pleasure  of  stating  the  satisfactory  and  conclusive 
nature  of  the  results,  many  of  w4iich  have  even  surpassed  my 
expectations. 

sheets  of  copper,  defended  by  from  -^  to  -rgVo*  P^^^  ^^  their 
surface  of  zinc,  malleable  and  cast  iron,  have  been  exposed,  for 
many  weeks,  in  the  flow  of  the  tide  in  Portsmouth  Harbour,  and 
their  weights  ascertained  before  and  after  the  experiment; 
When  the  metallic  protector  was  from  ^V  ^^  rWf  there  was  no 
corrosion  nor  decay  of  the  copper;  with  smaller  quantities^ 
such  as  from  -^^  to  -^-i^,  the  copper  underwent  a  loss  of  weight^ 
which  was  greater  in  proportion  as  the  protector  was  smalfer  ; 
and  as  a  proof  of  the  universality  of  the  principle,  it  was  found 

•  From  tjic  Phno8q)hicid  TranwqUow  for  W4,  Pvt  II.  . 
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that  even  -^^-^  part  of  cafit  iron  saved  a  certain  proportion  of 
the  copper. 

The  sheeting  of  boats  and  ships,  protected  by  the  contact  of 
zinc,  cast  and  malleable  iron  in  different  proportions^  compared 
Xvith  those  of  similar  boats  and  sides  of  ships  unprotected,  e^i- 
bited  bright  surfaces,  whilst  the  unprotected  copper  underwent 
rapid  corrosion,  becoming  first  red,  then  green,  and  losing  a  part 
of  its  substance  in  scales. 

Fortunately,  in  the  course  of  these  experiments,  it  has  been 
proved  that  cast  iron,  the  substance  which  is  cheapest  and  most 
easily  procured,  is  likewise  most  fitted  for  the  protection  of  the 
copper.  It  lasts  longer  than  malleable  iron,  or  zinc ;  and  the 
plumbaginous  substance,  which  is  left  by  the  action  of  sea  w$ter 
upon  it,  retains  thfe  original  form  of  the  iron,  and  does  not 
impede  the  electrical  action  of  the  remaining  metal. 

I  Imd  anticipated  the  deposition  of  alkaline  substances  in 
certain  cases  upon  the  negatively  electrical  copper.  This  has 
actually  happened.  Some  sheets  of  copper  that  have  been 
exposed  nearly  four  months  to  the  action  of  sea  water,  defended 
by  from  ^  to  -gi^  of  their  surface  of  zinc  and  iron,  have  become 
eoated  with  a  white  inatter,  which,  on  analysis,  has  proved  to  be 
principally  carbonated  lime^  and  carbonate  and  hydrate  of  mafr. 
nesia.  The  same  thing  has  occurred  with  two  harbour  boats, 
one  of  which  was  defended  by  a  band  of  zinc,  the  other  by  a 
band  of  iron,  equal  to  about  ^  of  the  surface  of  the  copper. 

,  These  sheets  and  boats  remained  perfectly  clean  for  many 
weeks,  as  long  as  the  metallic  surface  of  the  copper  was  es-» 
posed ;  bat  lately,  since  it  has  become  coated  with  carbonate 
of  lime  and  magnesia,  weeds  have  adhered  to  these  ooatingn^ 
and  insects  collected  on  them ;  but  on  the  sheets  of  copper^  de« 
fended  by  quantities  of  cast  iron  and  zinc,  beariug  a  proportion 
below -pfj^^  the  electrical  power  of  the  copper  being  less  nega^ 
tive,  more  neutralised,  and  nearly  in  equilibrio  with  that  of  Uie 
menstruum,  no  such  effect  of  deposition  of  alkaline  matter  or 
adherence  of  weeds  has  taken  plaice,  and  the  surface,  though  it 
has  undergone  a  slight  degree  of  solution,  has  remained  perfectly 
clean  :  a  circumstance  of  great  importance,  as  it  points  out  the 
limits  o{ protection :  and  makes  the  application  of  a  verj^  smaU 

auantity  of  the  oxidable  metal  more  advantageous  in  fact  than 
liat  of  a  larger  one. 

The  wear  of  cast  iron  is  not  so  rapid,  but  that  a  mass  of  two 
or  three  inches  in  thickness  will  last  for  some  years.  At  least 
the  consumption  in  experiments  ^hich  have  been  going  on  for 
nearly  four  months  does  not  indicate  a  higher  ratio. ,  This  must 
however  depend  on  the  relation  of  its  ma§s  to  ,that  of  the  copr 
per,  and  upon  other  circumstances  not  yet  ascertained  (such  as 
temperature,  tb&  relative  saltness  of  .the  aeay  and  perhaps  the 
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'  of  the  motion  of  the  ship ;)  circumstances  in  relation  to 
which  I  am  about  to  make  decisive  experiments. 
'  Many  singular  facts  have  occurred  in  the  course  of  thee^ 
reseftrcnei^.  1  shall  mention  s^me  of  them,  that  I  have  confirated 
by  repeated  experiments,  and  which  have  connexions  with 
general  science. 

Weak  solutions  of  salt  act  strongly  upon  capper;  Strong  Of^es, 
as  brine,  do  not  affect  it ;  and  the  reason  seems  to  be,  that  they 
contain  little  or  ho  atmospheric  air,  the  oxygen  of  which  seems 
necessary  to  give  the  electro-positive  principle  of  change  to 
menstrua  of  this  class. 

I  had  anticipated  the  result  of  this  experiment^  and  upon  the 
'same  principle  of  some  others. 

Alkaline  solutions,  for  instance,  impede  or  prevent  the  action 
of  sea  water  on  copper ;  having  in  themselves  the  positive  elec- 
trical energy,  which  renders  the  copper  negative*  Lime  water 
even>  in  this  way^  renders  null  the  power  of  action  of  c^ypper  oti 
seawater."^ 

The  tendency  of  electrical  and  chemical  action  being  always 
to  produce  an  equilibrium  in  the  electrical  powers,  the  agency 
of  all  combinations  formed  of  metals  and  fluids  is  to  occasion 
decompositions,  in  ducfa  an  order  that  alkaline,  metalhc,  and 
inflammable  matters  are  determined  to  the  negative  pari  of  the 
cmnbination^  and  chlorine)  iodine,  oxy^ene  and  acid  matters  to 
the  positive  part.  I  have  shown  in  the  Bakerian  Lecture  for 
1806^  that  this  holds  good  in  the  Voltaic  battery.  The  same 
law  apphes  to  these  feebler  combinations.  If  copper  in  contact 
With  east  iron  be  placed  in  a  vessel  half  full  of  sea  water^  and 
having  its  surface  partially  above  that  of  the  wafer,  it  i^lt 
become  coated  with  carbonate  of  lime,  carbonate  of  magnesia^ 
add  carbonate  of  soda ;  and  the  carbonate  of  soda  will  gradually 
accumolale  till  the  whole  surface  in  the  air  is  covered  with  its 
eiy^tala : — and  if  the  iron  is  in  one  vess^l^  and  the  copper  fcvrn* 
ing  an  are  with  it  in  another ;  and  a  third  ves^l  of  sea  water  in 
electrical  connexion  by  asbestos  or  cotton  is  intermediate,  the 
water  in  this  intermediate  vessel  continually  become§  lem 
saline;  and  undoubtedly,  by  a  continuance  *  of  the  pwcen», 
might  be  rendered  fresh! 

f  shall  not  take  up  the  time  of  the  Society  by  referring  to 
some  obvkrus  practical  applications  of  these  researches,  to  the 
preservation  of  finely  divided  astronomical  instruments  of  brass 
by  iron,  of  instruments  of  steel  by  iron,  or  tint :  my  friend  Mr. 
Pepys  has  already  ingeniously  taken  advantage  of  this  last  cir« 
cumstance,  in  inclosing  finely  cutting  instruments  in  bandle(»  or 
cases  lined  with  zinc^  and  many  other  such  applicationa  wtil 
occur.    I  cannot  conclude^  without  mentioning  particulariy  Wf 

*  I  am  at  present  eng^d  m  applying  this  priadpLe  to  «xperimeDti  on  the  pittenrft* 
titfn  of  untmal  and  vtgeuSte  substances. 
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pbligationB  to  Sir  Byam  Martin,  the  Comptroller,  and  Sir  Robert 
Seppings,  the  Surveyor  of  the  Navy,  for  the  interest  th^y  have 
taken,  and  the  zeal  they  have  shown  in  promoting  these 
researches ;  and  without  stating  how  much  I  owe  to  the  care, 
attention,  and  accuracy  of  Mr.  NoUoth,  Master  Ship-wright,  and 
Mr,  Goodrich,  Mechanist  in  the  Dock-yard  at  Portsmouth,  in 
superintending  the  execution  of  many  of  the  esperiments; 


Article  VIII. 

State  of  the  Copper  on  a  Ship* s  Bottom  vnth  Excess  of  Protection^ 
and  of  the  Cast  Iron  Protectory  after  a  Voyage  to  the  West 
Indies. 

We  have  received  the  following  communication  from  Dr. 
Traill,  of  Liverpool,  who  states,  that  Mr.  Horsfall  is  the  owner 
of  the  vessel  mentioned  in  his  letter,  and  adopted  Sir  Humphry 
Davy's  method  of  defending  the  copper  sheathine  of  ships' 
bottoms,  immediately  on  its  promulgation.  Dr.  Traill  adds  that 
the  surface  of  the  protecting  metal  to  that  of  the  copper  some- 
tvhat  exceeded  the  proportion  assigned  by  Sir  H.  Davy,  being 
from  T^  to  -p^  of  the  whole  copper  surface  of  the  ship. 

The  first  fact  mentioned  in  Mr.  Horsfall's  letter  has  been  long 
known.  Mr.  Daniell  formed  a  similar  substance  artificially, 
eight  yeais  since,  by  immersing  a  cube  of  grey  cast  iron  m 
dilutea  muriatic  acid  (see  Journal  of  Science,  vol.  ii.) ;  and  in 
the  same  Journal  (vol.  xii.  p.  407),  mention  is  made  of  a  cast 
iron  gun,  which  by  long  immersion  in  sea  water  was  incrusted 
to  the  depth  of  an  inch  with  a  substance  having  all  the  exterior 
characters  of  impure  plumbago.  As  to  the  state  of  the  Tickler's* 
bottom,  it  is  obviously  owing  to  the  copper  having  been  over 

{protected.  (See  Annah  of  Philosophy y  vol.  viii.  N.  S.  p.  364.) 
t  is  stated  in  the  place  referred  to,  that  the  requisite  proportion 
of  defending  surface  to  that  of  the  copper,  as  far  as  had  then 
been  ascertained,  is  somewhere  between  T-i-©  *^d  tvtt  \  ^^  Pro- 
portion at  present  adopted  in  the  Royal  Navy,  we  believe,  does 
not  exceed  -r^.  In  the  preceding  paper  from  the  Philosophical 
Transactions,  our  readers  will  observe  that  on  sheets  of  copper 
defended  by  quantities  of  cast  iron  and  zinc  in  a  less  proportion 
than-T-f^no  deposition  of  alkaline  matter  or  adherence  of  weeds 
ook  place,  ana  the  surface,  though  it  had  undergone  a  slight 
degree  of  solution,  was  perfectly  clean,  '^a  circumstance  of 
great  importance,  as  it  points  out  the  limits  of  protection ;  and 
makes  the  application  oi  a  very  small  quantity  of  the  oxidizable 
metal  more  advantageous  in  fact  than  that  of  a  larger  one." 

Mr.  Horsfall's  letter  is  a  candid  statement  of  a  fair  experi* 
nifetit^  and  the  result^  as  far  as  it  ci^n  be  I^amt,  is  the  saving  of' 
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thewbole  of  the  copper.  Whether  in  short  voyages  the  adhere 
sion  of  small  barnacles  is  a  disadvantage  which  more  than  com-^ 
pensates  this  saving,  we  are  ignorant;  but  if  so,  a.  smaller 
quatitity  of  protecting  surface  must  be  used;  and  the  exact, 
proportions  for  different  vessels  and  voyages  will  be  known  after 
a  few  experiments.  Sir  Humphry  Davy  is  still  earnestly  pur- 
suing his  inquiries  on  this  important  subject ;  and,  we  believe, 
has  discovered  some  new  and  interesting  facts  with  respect  to 
the  conducting  powers  and  electrochemical  changes  of  metals  in 
saline  solutions ;  which  enable  him  to  preserve  a  considerable 
portion  of  the  copper  without  any  great  consumption  of  oxidable 
metal.  In  the  experiments  now  going  on,  a  nail  of  zinc  or  iron 
is,  we  believe,  placed  under  the  copper,  and  in  contact  with  it; 
and  the  moist  paper  upon  the  wood  of  the  ship  in  which  the  nail 
is  placed  preserves  the  electrical  circuit  with  the  sea  water ;  so 
that  there  is  no  appearance  of  protection  on  the  outside^  though 
each  sheet  of  copper  has  its  own  protector  of  -^  or  -^  its 
surface. 


Extract  of  a  Letter  from  Charles  Morsfall,  Esq.  to  Dr.  Traill. . 

Liverpool^  Feb.  19,  1824. 

"  The  Brig  Tickler  arrived  here  from  Kingston,  in  Jamaica, 
about  three  weeks  ago.  She  had  been  out  on  the  voyage  from 
this  port  to  Jamaica  and  back,  not  quite  five  months;  previously 
to  her  sailing  she  had  been  new  coppered.  Bars  ot  cast  iron 
three  inches  broad,  and  one  inch  thick,  covering  about  100th 
part  of  the  surface  of  the  copper,  were  placed  upon  each  side  of 
the  keel  from  the  stem  to  the  stern,  ana  fastened  on  with  copper 
spike-nails.  The  Tickler  went  into  the  Graving  Dock  to-day. 
I  attended  before  the  water  had  q^uite  left  her ;  and  immediately 
on  the  iron  on  the  keel  being  visible,  I  went  into  the  dock  to  * 
examine  it.  The  usual  crust  of  red  rust  appeared  upon  it,  but 
on  applying  a  ship's  scraper  to  it,  I  found  the  iron  quite  soft,  to 
the  depth  of  nearly  half  an  inch.  A.  quantity  was  scraped  off 
which  had  all  the  appearance  of  black  lead,  and  on  handling,  it 
soiled  the  fingers  in  the  same  way  that  black  lead  does,  and 
became  quite  hot  in  the  space  of  a  minute  or  two ;  the  inner 
part  of  the  iron  bar,  or  that  next  the  copper,  being  quite  hard. 
1  wrapped  a  small  quantity  in  paper,  and  put  it  in  my  pocket ; 
and  on  taking  it  out  again,  in  about  a  quarter  of  an  hour,  it  had 
become  very  hot,  and  smoked,  and  soon  assumed  the  appearance 
of  rusted  particles  of  iron.  The  bars  of  iron  had  been  very  little 
reduced  in  substance  during  the  voyage, 

"  With  respect  to  the  copper,  such  part  of  it  as  was  not 
covered  with  barnacles  appeared  bright ;  and,  as  far  as  I  could 
judge  from  such  an  inspection  of  it,  as  perfect  and  entire  as 
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when  it  was  put  on ;  but  I  never  saw  a  sJup^s  bottom  more  tUckfy 
studied  with  barnacles^  nor  any  that  were  more  difficult  to  scrape 
off.  They  were  all  rather  email.  It  was  only  on  the  lower  piurt 
of  the  bows,  and  about  two  inches  above^  [and  four  inches  below 
the  iron  bars  that  the  copper  was  not  covered  with  barnacles; 
excepting  tlie  upper  part  of  it  which  had  been  little  under  water. 
''  Sev^ml  vessels  are  expected  to  return  from  the  East  and 
West  Indies  in  the  ensuing  month,  having  had  wrought  iron 
applied  in  the  same  manner  that  the  cast  iron  was  in  the  TickleK. 
(Signed)  Chables  Horsfall.'* 


Article  IX. 

Astronomical  Observations,  1825, 
By  Col.  Beaufojr,  FRS, 

Bushey  Heath,  near  Stanmore, 
liftdtude  510  37'  44*3"  North.    Longitude  West  in  time  1'  20*03''. 

March  14.      Emeimon  of   Jupiter's  first  <  9^  07^  55''  Mean  Time  «t  Botliejr. 

satellite 2  9    09  Id    Mean  Time  at  GrcenwidL 

March  4b      Ememoa  of  Jupiter's  second  5 1 1    34  54    Mean  Time  at  Bushey. 

sateUite , ,..^19    36  14    Mean  Time  at  Gvenvich. 

March  11.     Emersion   of  Jupiter's    first  C  II    08  S4    Mean  Time  at  Bushey. 

satellite 2  11    03  45    Mean  Time  at  Oreenwicb. 


Observed  Transits  of  the  Moon  and  Meon^enlminating  Stan  over  the  Middle  Wiie  of 
ihe  Transit  Instrument  in  Sidenal  Time. 

1895.        8tars.  TransitB. 

M«rch3.— lOLeonls 9h  88^  0I-S7" 

3.-4Se»tant 9  41  «6-93 

3.— 208  Sextant  . , 9  46  43-33 

3.— USextant 9  47  41*12 

S.-~Moon*t  First  or  West  Limb....  10  0  17-74 

S.--43Leonis 10  13  54-18 

3.— 35 Sextant..... 10  34  18-93 

4 SSLeonis 10  46  45-72 

4.— 62Leonis 10  54  42-00 

A     TM«««    JFimtorWestLimb..  10  58  45-33 

*~^°"*'  J  Second  or  East  Limb,  11  01  03-29 

4.— 69Leoni8 II  04  51-66 

4.-^tLeonis II  07  49-64 
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»  ■ 

Article  X. 

On  a  Scarlet  Sub-chromate  of  Lead,  and  it$  Application  to 
Painting  and  Calico  Printing.    By  John  Badams,  Esq« 

(To  the  Editors  of  the  Annals  of  Philosophy.) 
GENTLEMEN,  Feb.  16, 1325.  . 

It  was  announced  by  Dulong  in  the  Ann.  de  Cbim.  so  lonr 
mgo  as  the  year  1812,  that  by  boiling  together  carbonate  of  lead 
und  chromate  of  potash  in  excess,  a  red  sub-chromate  of  lead  is 
produced,  containing  exactly  double  the  quantity  of  lead  in  the 
eommon  chromate.  Ten  years  afterwards,  in  the  same  journal, 
Grouvclle  announced  the  existence  of  a  red  chromate,  and  gavf 
several  processes  for  preparing,  it,  but  made  no  mention -^f 
Dulong's  discovery,  it  is  remarkable  that  neither  of  tbes^ 
chemists,  nor  any  subsequent  writer,  appears  to  have  noticed 
the  important  uses  to  which  this  substance  is  applicable. 

Having  made  a  variet]^  of  experiments  upon  its  properties,  m 
a  fast  colour  in  calico  printing,  and  a  durable  pigment  for  artists 
in  oil  and  water,  I  wish  to  give  publicity  to  the  advantages 
which,  I  think,  the  arts  will  derive  from  its  adoption. 

Groavelle's  method  of  preparing  red  chromate  of  lead  consists 
in  boiling  the  common  yellow  chromate  with  potash ;  for  prac^ 
tioal  purposes  this  is  much  more  convenient  than  Dulong's  fvO" 
cess,  and  gives  a  very  fine  colour.  By  some  unaccountaUf 
blunder,  however,  the  ingenious  author  of  this  formula  so  com- 
pletely mistakes  the  nature  of  the  substance  produced  by  it,  that 
every  step  he  takes  in  his  analysis  to  explain  the  composition 
of  the  red  chromate,  onl}^  tends  to  involve  it  in  deeper  obscurity. 
But  he  must  speak  for  himself. 

*^  J'ai  analyst  comparativement  le  chromate  jaune,  le  rouge^ 
et  le  plomb rouge  de  oib^rie.  Tons  donnent  exactementle  meme 
rapport  entre  Vadde  et  V oxide.  Ce  sont  des  chromates  neatres; 
seulement  le  chromate  rouge  contient  une  petite  quantity 
d'alcali,  qui  m'a  paru  etre  de  1  a  1*6  ;"  and  yet  in  the  very  next 
page,  the  author  contradicts  himself,  and  says,  in  summing  up, 

'^  II  suit  de  la  que  I'alcali  parait  etre  combine  ^  de  I'oxide  d^ 

Slomb,  et  que  cette  combinaison  unie  au  chromate  de  plomb, 
onne  lieu  au  chromate  rouge,  qui  contient  ainsi  un  ^exxplus  dioxide 
de  plomb  que  le  chromate  neutre." 

Grouvelle  then  goes  on  to  assert,  that  he  finds  a  little  alkalf 
(lime)  in  the  native  red  lead  of  Siberia,  though,  as  he  admits, 
this  very  ore  becomes  yellow  on  being  powdered,  which,  if  it 
really  contained  lime,  it  ought  not  to  do. 

I  shall  now  endeavour  to  show  that  the  whole  of  this  analysis 
is  erroneous. 

(A.)  100  grains  of  scarlet  chromate  of  lead  madebyGrouveUiej^a 
process,  were  digested  for  half  an  bour  with  coiurtant  stirripg  19 
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very  diluted  acetic  acid.  The  red  colour  gradually  but  totally 
disappeared^  and  was  succeeded  by  a  pure  yellow.  This  yellow 
powder,  carefully  washed  and  dried  at  300^,  weighed  60  grains, 
a:nd' proved  on  examination  to  be  common  chromate  of  lead. 

Here  then  we  have  red  chromate  of  lead  (said  by  Grouvelle  to 
contain  exactly  the  same  proportions  of  oxide  and  acid  as  the 
yellow  chromate)  resolved  into  60  grains  of  yellow  chromate  and 
40  grains  of  some  other  substance,  which  we  shall  see,  by  the 
mext  experiment,  to  be  oxide  of  lead. 

(B.)  The  acetic  acid  holding  in  solution  40  grains  of  the 
original  weight  of  the  red  chromate  employed,  was  perfectly 
colourless  and  transparent ;  and,  on  being  gently  evaporated  in 
a  water  bath,  shot  entirely  into  crystals,  bearing  the  well-kaown 
character  of  acetate  of  lead.  On  redissolving  these  crystals  in 
water,  and  boiling  them  with  an  excess  of  carbonate  of  ammonia^ 
a  dense  white  precipitate  fell,  weighing,  when  dried,  46  grains 
ss  38*46  nearly  of  oxide  of  lead.* 

(C.)  To  ascertain  whether  any  sensible  portion  of  potash 
originally  entered  into  the  composition  of  this  red  chromate, 
the  ammoniacsd  solution  was  evaporated  gently  in  a  large  platina 
omcible,  and  gradually  exposed  to  a  red  heat :  the  whole  resir 
due  sublimed,  leaving  only  a  scarcely  perceptible  stain  of  lead 
upon  the  surface  of  the  crucible.  A  little  water  now  boiled  in 
the  same  crucible  did  not  affect  the  colour  of  turmeric  paper  in 
ihe  slightest  degree ;  hence  no  potash  whatever  can  be  sus- 
pected. 

On  repeating  these  experiments,  I  feel  satisfied  that  the 
40  grains  of  loss  sustained  by  the  red  chromate  in  Experiment 
<A),  were  entirely  due  to  oxide  of  lead  ;  and  that  100  grains  of 
xed  chromate  were  resolved  into  60  grains  of  yellow  chromate 
and  40  oxide  of  lead.  But  60  grains  of  yellow  chromate  are 
composed  of  40*98  oxide  of  lead,  and  19*02  chromic  acid;  hence 
it  cannot  be  doubted  that  yellow  chromate  contains  just  half  the 
proportion  of  oxide  in  the  red  chromate,  in  which  case  the 
atomic  constitution  of  the  two  chromates  of  lead  will  be 
as  follows : 

YeUow  chromate.  Red  chromate. 

Chromic  ncid , .  19*02   1  atom     Chromic  acid  19*02    1  atom 
Oxide  of  lead. .  40*98   1  atom      Oxide  of  lead  81*96    2  atoms 

Or  100  parts  consist  of 

Chromic  acid 3 1*7  Chromic  acid 18*84 

Oxide  of  lead 68*3  Oxide  of  lead ........  81*16 


100*00  lOO'OO 

In  order  further  to  show  the  true  composition  of  red  sub* 

*  The  difference  between  38-45  and  40  i«  owing  to  the  imperfect  precipitation  of 
c«f!de  of  lead  by  carbonate  of  ammonia. 
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chromate  of  lead,  as  I  may  now  venture  to  call  it^  I  took  60  grs. 
of  yellow  chromate  and  ^ouad  tbem  with  40  grains  of  oxide  of 
lead;  adding  small  quantities  of  hot  water  from  time  to  time : 
they  united  into  a  red  sab«chromate. 

I  have  endeavoured  at  some  length  to  clear  up  the  theory  of 
the  two  chromates  of  lead,  because  one  radical  error  of  the 
nature  which  Grouvelle  has  committed^  leads  to  endless  mistakes 
attd  <3ssappointment8  in  the  practical  operations  which  are 
founded  upon  it.  I  have  before  alluded  to  the  advantageous  usfe 
of  sub-ehromate  of  lead  in  giving  a  permanent  orange  scarlet 
u^n  «otton.  The  mode  of  its  application  to  calico  printing 
will  be  obvious  to  all  who  know  the  principle  upon  which  yellow 
chromate  of  lead  is  made  fast;  and  no  intelligent  calico  ptinttifr 
wUl  need  any  further  information  firom  me,  as  his  own  practice 
in  fixing  the  yellow  chromate^  added  to  what  has  been  here  said 
of  the  nature  and  preparation  of  the  red  sub-ehromate  will 
readily  suggest  what  is  necessary.  I  shcdl  only  remark  that 
nitrate  of  lead  and  an  alkaUne  solution  of  chromate  of  potasli, 
win  giv«  him  the  colour.  He  may  accumulate^  besides,  some 
insoluble  salts  of  lead  in  the  pores  of  the  cloth  to  give  stabilil^ 
to  the  tint,  and  may  modify  the  ooeration  by  various  means,  but 
in  all  cases  the  colours  must  be  neightened  at  last,  by  passing 
them  through  boiling  water. 

Scarlet  sub-chromate  of  lead  is  extremely  beautiful  when 
^ound  up  with  oil,  and  possesses  great  body  as  a  pigment.  It 
IS  not  degraded  in  its  hue,  Uke  vermilion,  byadmixture  with  white 
lead ;  it  mingles  wiUi  other  colours,  and  shows  no  signs^  after  m 
long  exposure,  of  any  change  by  time.  As  a  water  cmour  I  dare 
not  yet  say  that  it  has  been  tried  sufficiently  to  authorise  a  posi- 
tive declaration  that  it  will  not  blacken,  but  several  pieces  of 
cards  and  thin  paper  painted  with  it,  and  hung  upoti  the  walls 
of  inhabited  houses,  likely  to  influence  the  colour  of  salts  of 
lead,  have  not  in  some  months  perceptibly  dimiuished  in  biight- 
ness.  Should  a  longer  experience  confirm  the  promise  already- 
given,  I  shall  be  happy  to  make  it  known  to  artists,  as  they  have 
nothing  equal  in  colour  to  red  lead  which  they  can  trust  in  their 
drawings  for  a  month  even,  and  no  tint  would  be  a  more  desira- 
ble accession  to  the  pallet,  than  a  bright  and  permanent  scarlet, 
or  scarlet  orange. 


tiew  Series^  voi.  ix.  x 
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Article   XI. 

Proceedings  of  Philosophical  Societies* 

ROYAL    SOCIETY. 

*  March  3. — The  reading  of  Dr.  Williams's  paper  on  the 
Maternal'fcetal  Circulation,  was  resumed  and  concluded.  This 
essay  gave  an  account  of  the  different  speculations  entertained 
on  the  nature  of  the  medium  circulating  between  the  uterine  and 
umbilical  vessels,  and  considered  the  evidence  brought  forward 
in  their  support  to  be  unsatisfactory.  It  then  stated,  that  it  had 
occurred  to  the  author  that  it  might  be  practicable  to  arrive  at 
more  satisfactory  proofs  in  favour  of  one  or  the  other  of  these 
speculations  by  observing  the  phasnomena  which  would  present 
themselves  in  the  foetal  vessels  on  injecting  oil  into  the  maternal 
vessels,  while  their  irritability  was  yet  active.  Experiments 
^were  consequently  instituted.  From  their  result,  Dr.  W.  is  dis- 
posed to  conclude^that  the  maternal  and  foetalsystems  in  the  canine 
species,,  are  parts  only  of  a  common  uninterrupted  sanguife- 
rous system.  From  analogy,  Dr.  W.  also  infers  the  communi- 
cation between  parent  and  foetus  to  be  similar  in  all  viviparous 
animals  ;  and  remarks,  that  if  his  conclusion  and  inference  can 
be  admitted,  that  we  shall  have  reason  to  doubt  the  validity  of  the 
doctrine  of  the  maternal-foetal  circulation  as  taudit  by  Dr. 
Harvey,  together  with  its  modern  superstructure.  For  that  if 
his.  Dr.  W.'s,  experiments  and  deductions  be  correct,  we  can  no 
longer  subscribe  to  the  hypotheses  of  there  being  two  independ- 
ent sanguiferous  circulations  in  the  impregnated  state,  and  to 
that  of  the  placenta  being  an  organ  of  respiration  or  aeration. 

Dr.  J.  R.  Johnson,  FRS.  communicated  Some  further  Obser- 
vations on  the  Genus  Planaria ;  in  which  he  stated  that  Mr. 
Dalyell,  of  Edinburgh,  in  a  work  on  the  Planariae,  having  as- 

*  serted  that  an  individual  of  P.  cornuta  accidentally  wounded 
near  the  head  produced  a  new  head  from  the  incision,  he  con- 
ceived that  the  verification  of  so  curious  a  fact  would  be  inter- 
esting to  the  Royal  Society,  and  accordingly  took  one  hundred 
of  the  animals,  and  made  an  incision  in  the  side  of  each;  but 
one  of  them,  however,  produced  the  new  head :  in  the  greater 
number,  the  wound  healed,  and  in  some  preternatural  excres- 
cences only  were  produced.  Dr.  J.  proceeded  to  detail  some 
further  remarks  on  the  reproductive  faculties  of  the  Planariae, 
and  to  describe  P.  nigra,  of  which  a  drawing  was  annexed.  It 
has  the  abdominal  proboscis  like  the  others. 

March  10. — i.  H.  Green,  Esq.  was  admitted  a  Fellow  of  the 
Society ;  and  Mr.  Herschel  communicated  a  paper  entitled 
Improvements  on  Leslie's  Photometer;  by  W.  Ritchie,  AM, 
Rector  of  the  Academy  of  Tain, 
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March  17. — ^The  names  of  Dr.  J.  L.  Tiarics  and  Dr.  J.  Richard- 
son were  ordered  to  be  inserted  in  the  printed  lists  of  the  Society ; 
and  the  Society  for  promoting  Animal  Chemistry  communicated 
a  paper  by  SirE.  Home,  Bart.  VPRS.  entitled  Observations  on 
the  influence  of  the  Nerves  and  Ganglions  in  producing  Animal 
Heat, 

March  24. — Major  C.  Hamilton  Smith  was  admitted  a  Fellow 
of  the  Society;  and  a  paper  was  read,15  containing  Results  of 
Meteorological  Observations  taken  at  the  Madras  Observatory ; 
by  John  Goldingham,  Esq.  FRS.  These  results  are  for  a  period 
of  twenty-six  years,  extending  from  1796  to  1822;  and  are  given 
in  a  variety  of  tables,  with  explanatory  remarks. 

In  consequence  of  the  approaching  fast  and  festival,  the 
Society  then  adjourned  over  two  Thursdays,  to  meet  again  on 
April  14. 

ASTRONOMICAL    SOCIETY. 

Feb.  11. — The  fifth  Annual  General  Meeting  of  the  Society 
was  this  day  held  at  the  Society's  roorasin  Lincoln's  Inn  Fields, 
for  the  purpose  of  receiving  the  Report  of  the  Council  upon  the 
state  of  the  Society's  affairs,  electing  Officers  for  the  ensuing 
year,  See.  Sec. 

The  President,  H.  T.  Colebrooke,  Esq.  in  the  Chair. 

The  Report,  which  was  read  by  Dr.  Gregory,  and  ordered  to 
be  printed  for  distribution  amongst  the  members,  commenced 
by  expressing  the  gratification  felt  by  the  Council  on  witnessing 
the  growing  prosperity  of  the  Society,  and  the  increasing 
evidence  of  the  utility  of  its  institution.  It  proceeded  to  state, 
that  for  the  purpose  of  still  further  alleviating  the  labour  of  the 
practical  astronomer  (the  Society  having  already  published  in 
vol.  i.  part  2,  of  its  Memoirs,  tables  for  facilitating  the  computa- 
tion of  the  apparent  places  of  46  principal  stars),  the  Council 
had  deemed  it  desirable  that  tables  of  precession,  aberration, 
and  nu'tatiott,  should  be  computed,  embracing,  1st,  air  stars 
above  the  6th  magnitude ;  2nd,  all  stars  to  the  6th  magnitude 
inclusive,  whose  declination  should  not  exceed  30° ;  and  3d,  all 
stars  to  the  7th  magnitude  inclusive,  within  10°  of  the  ecliptic ; 
and  that  a  considerable  portion  had  already  been  computed 
under  the  superintendanc'e  of  Mr.  Baily  and  Mr.  Gomperti,  and 
would  be  forthwith  published,  accompanied  by  an  explanatory 
preface,  drawn  up,  at  the  request  of  the  Council,  by  Mr.  Baily. 
The  Report  then  noticed,  in  terms  of  well-merited  panegyric,  thfe 
very  valuable  collection  of  astronomical  tables  lately  published 
by  Dr.  Pearson,  the  Treasurer;  and  it  will  be  no  little  gratifica- 
tion to  the  scientific  world  to  be  informed,  that  the  tables  coq- 
stitute  only  a  part  of  a  comprehensive  treatise  oh  Practical 
Astronomy  upon  which  Dr.  Pearson  is  still  engaged.  It  then 
adverted  fo  the  Visit  of  Mr.  Herschel,  the  Foreign  Secretary,  to 
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Italy  and  Sicily,  from  which,  besides  other  rery  coDtiderable 
benefits,  the  Society  had  derived  increased  facilities  of  commil«» 
nication  with  the  continental  astronomers,  nearly  the  whole  of 
Jirhom  the  Socuety  had  now  the  honour  of  numbering  amongst 
its  Associates,  ihe  Report  contained  a  iust  tribute  ofrespect  to 
the  memory  of  ihe  late  Major-General  John  Rowley,  of  the 
Royal  Engineers,  FRS.  and  a  member  of  this  Socie^,  of  which 
he  was  a  cordial  irtend  from  its  commencement.  After  alluding 
to  the  acquired  stability  and  acknowledged  utility  of  the  institu* 
tion,  which  might  justify  an  application  to  the  Crown  for  a 
Charter  of  Incorporation,  the  Report  stated  that  the  expediency 
of  such  an  application  would  most  probably  ensage  the  consi^* 
deration  of  oie  Council  for  the  ensuing  year,  it  concluded  by 
strenuously  advising  concert  and  co-operation,  observing,  diat 
though  much  had  been  done  to  advance  astronomical  science, 
and  much  was  in  progress^  much  yet  remained  to  be  done.  ''  On 
the  retrospect  of  the  past,  however,  your  Council  derive  confi- 
dence with  regard  to  the  future.  Let  the  zeal,  activity,  and 
talent  of  die  Members  and  Associates  for  the  next  ten  years  but 
keep  pace  with  the  efforts  of  the  last  five,  and  the  most  inter-* 
estin^,  brilliant,  and  beneficial  results  may  unhesitatingly  be 
anticipated." 

A  hst  of  the  papers  read  at  the  ordinary  meetings,  followed  by 
a  numerous  list  of  benefactors,  and  a  gratifying  statement  of  the 
Society's  finances,  was  then  read,  after  which  the  Members  pre- 
sent proceeded  to  ballot  for  the  Officers  for  the  ensuing  year, 
when  the  following  were  declared  to  have  been  duly  electea : 

President. --FnjiciH  Baily,  Esq.  FRS.  andLS. 

Ffcc-Pr^wdew/s.— Charles  Babbage,  Esq.  MA.  FRS.  L.andE4 
Rev.  John  Brinkley,  DD.  FRS.  Pres.  RIA.  and  Prof.  Ast.  Univ. 
of  DubUn ;  Davies  Gilbert,  Esq.  MP.  V PRS.  and  FLS. ;  George 
Eari  of  Macclesfield,  FRS. 

ZVea«urer.-*-Rev.  William  Pearson,  LL.D^  FRS. 

SecretoriM.— Olinthus  G,  Gregory,  LLD.  ProC  Math.  Roy. 
Milit.  Acad.  Woolwich ;  JohnMilTington,  Esq.  FLS.  Prof.  Mech. 
Phil.  Roy.  Inst. 

Foreign  Secretary^^i.  F.  W.  Herschel,  Esq.  MA.  FRS.  Li 
and  E. 

CownciY.— Captain  F.  Beaufort,  RN.  FRS. ;  Major  T.  Colby, 
Roy.  Eng.  LLD.  FRS.  L.  and  E. ;  Henry  T.  Colebrooke,  lEsq. 
FRS.  L.  and  £.  and  LS. ;  Bryan  Donkin,  Esq. ;  Rev.  William 
Dealtiy,  BD.  FRS. ;  Benjamin  Oompertz,  Esq.  FRS. ;  Stephen 
Grroombrid^e,  Esq.  FRS. ;  Edwara  Riddle,  Esq. ;  Ricuard 
Sheepshanks,  Esq.  MA.;  Edward  Troughton,  Esq.  FRS.  L. 
and  E. 

The  Society  afterwards  dined  together  at  the  Freemasons^ 
Tavern,  to  celebrate  their  fifth  anniversary. 
"  Manh  }  l.~There  was  read  '^  An  Account  of  the  AnindaM 
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Erection  of  Frauenbofear's  larse  K^fraeting  Teleseope  at  fhe 
Ohterratory  of  the  Iinperial  Imiveraity  at  Dorpat :"  oommimi* 
cat^d  in  a  letter  from  Frof.StniTe  to  Ftancis  Baily^  Esq*  Presi«« 
dent.  Prof.  Strttve  receired  thi«  telescone  in  imyvember  last^ 
and  was  haj^y  to  find  that  although  it  baa  travelled  more  than 
300  German  fmles,  its  several  parts  had  been  so  carefaQy  packed 
that  none  of  them  had  sustained  the  slightest  injury.  When  in 
t  perpendicular  position^  the  height  of  the  object  glass  is  16  feet 
4  m.  (Paris  measure)  from  the  floor,  13  feet  7  in.  of  which  belong 
to  the  telescope  itself;  so  that  t^e  eye«glas8  stands  2  feet  7  in* 
fiom  the  floor.  The  diameter  of  ^e  object-glass  is  9  Paris 
iBChes  (about  91-  inches  English).  The  weight  of  the  whole  in^ 
stnti&ent  is  about  3000  Russkm  pounds.  It  is  so  constructed 
that  it  may  be  used  as  an  equatorial.  The  upper  part  of  the 
kiatniment  consists  of  the  tube,  with  its  axis  oi  motion,  two  gra- 
duated circles,  and  a  variety  of  levers  and  count^ipoises,,  pro- 
ducinz  the  most  perfect  equilibrium  in  every  direction^  and 

Erovimng  against  aU  friction.  The  declination  circle  is  divided 
rom  lO'  to  10',  but  by  means  of  the  Vernier  may  be  read  off'to 
Q^^.  The  instrument  may  be  tamed  in  declination  with  the 
finger,  and  round  the  polar  axki  with  still  less  force. 

The  most  perfect  motion  round  the  polar  axis  is  produced  by. 
means  of  clock-work,  which  is  the  principal  feature  of  this 
itnimmrat,  and  Ute  greatest  triumph  tor  the  artist,  themecha- 
mam  being  as  simple  as  it  is  ingenious.  A  weight,  i^ached  to 
a  projection  coomected  with  the  endless  screw,  overcomes  the 
friction  of  the  machine..  The  clock  vibrating  in  a  circle  regu- 
lates the  motion,  by  moving  an  endless  screw  connected  with  a 
second  whed  in  the  above  projection. .  The  weight  of  the  clock 
as  wdlas  thatof  the  friction  apparatus  may  be  wound  up  without  the 
motiim  being  interrupted.  When  the  telescope  is  tbmi  kept  in 
motion,  the  star  will  remain  quietly  in  the  centre,  even  when 
n^gnified  700  times*  At  the  same  time  there  is  not  the  least 
shs^  on  wavetii^  of  the  tube,  and  it  seems  as  if  we .  were  ob- 
serving an  immoveable  sky. 

But  the  artist  has  done  sliU  more ;  he  has  introduced  a  hand 
on^a  graduated  dial  of  the  dock,  by  which  the  motion  of  the 
latter  can  be  instantly  altered ;  so  that  a  star  may  be  brought  to 
any  poiM  of  the  field  of  vision  to  which  it  may  suit  the  observer 
to  carry  it,  accordingly  as  it  is  required  to  make  the  course  of  the 
instrument  go  faster  or  slower  than  the  motion  of  the  heavens  ; 
and  if  once  placed,  it  may  be  kept  in  that  position  by  returning 
the  hand  to  its  original  position.  The  same  mechanism  is  also 
used  to  make  the  motion  of  the  instrument  coincide  with  that  of 
the  Saa  and  Moon. 

. /niis  iaasttument  has  four  ^  eye-glasses,  the  least  of  which 
magnifies  175  times,  and  the  largest  700  times. 
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M.  Siruve  has  compared  the  power  of  this  telescope  with 
Schroeter's  25-feet  reflector,  by  means  of  which  that  astronomer 
saw  er  Orionis,  twelve  or  thirteen  fold ;  whereas  Struve  clearly 
ascertained  the  existence  of  sixteen  distinct  stars. 

This  instrument  is  furnished  with  four  annular  micrometers  of 
Frauenhofer's  construction,  and  an  excellent  net-micrometer  of 
the  same  artist.  By  means  of  these  it  appears  that  the  probable 
error  in  the  measurement  of  some  minute  distances  oi  7^^  and 
under,  did  not  exceed  the  18th  part  of  a  second.  The  expense 
of  this  instrument  was  about  950/.  sterUng, 

There  was  also  read  a  paper  on  '*  A  New  Zenith  Micrometer  ;'^ 
by  Charles  Babba^e,  Esq.FRS.  &c.  The  object  of  the  inventor 
in  this  instrument  is  to  supersede  the  necessity  of  extreme  accu- 
racy in  the  divisions.  The  principle  on  which  this  instrument 
depends  may  be  readily  comprehended  by  imagining  a  parallelo- 
gram, admitting  of  free  motion  about  its  four  angles,  to  be 
placed  with  two  of  its  sides  in  a  horizontal  position,  and  the 
whole  in  a  vertical  plane  ;  and  a  telescope  to  be  fixed  at  right 
angles  to  the  lower  horizontal  bar  of  this  parallelogram.  Here 
every  motion  of  one  of  the  perpendicular  bars  of  the  instrument 
round  its  upper  joint  will  not  cnange  the  angle  which  the  tele- 
scope makes  with  the  meridian  ;  but  will  merely  rejnove  it  into 
a  new  position  in  which  it  will  point  to  the  same  object  in  the 
heavens.  But  if  either  of  the  horizontal  bars  of  the  instrument 
be  lengthened  by  a  very  small  quantity,  this  parallelism  of  the 
telescope  will  no  longer  be  preserved,  but  any  movement  of  the. 
upright  bars  round  their  axes  will  not  only  remove  the  telescope 
from  its  position,  but  will  cause  it  to  form  a  very  small  angle' 
with  its  former  direction.  The  magnitude  of  that  angle  will, 
depend  ou  the  alteration  in  the  length  of  the  arm  of  the  paralle-- 
logram,  and  also  on  the  angle  which,  that  arm  makes  with  its. 
first  direction.  The  miuutiae  of  the  construction  depend  upon, 
these  considerations,  but  cannot  be  rendered  intelligible  without, 
a  diagram.  The  arc  which  is  actually  measured  in  the  heavens, 
by  means  of  this  instrument  is  deternuned  by  a  formula,  in  which, 
the  sum  of  three  arcs  is  taken  from  the  semicircumference,  one 
of  them  resulting  from  the.  actual  observation;  the  other  two 
from  a,  cosine  and  a  tangent,  ascertainable  by  computation  from 
the  theorem  itself.  la  an  extensive  use  of  this  micrometer^ 
tables  may  easily  be  formed  to  facilitate  the  computation. 

GEOLOGICAL    SOCIETY. 

Jtf/i.  21. — A  paper,  was  concluded,  entitled  "On  a  recent 
Formation  of  Freshwater  Rock  Marl  in  Scotland,  with  Remarks 
on  Shell  Marl,  and  on  the  Analogy  between  the  ancient  and 
modern  Freshwater  Formations;"  by  Charles  Lyell,  Esq. 
Sec.  GS. 
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Hie  rock  marl  described  in  this  communication  is  an  extremely 
compact  limestone^  in  part  of  a  crystalline  structure,  and  tra- 
versed by  numerous  irregular  tubes  or  cavities. 

As  a  principal  part  of  its  geological  interest  is  derived  from 
its  recent  origin,  the  author  has  drawn  a  brief  sketch  of  the 
physical  stl^ucture  of'  the  county  of  Forfar,  in  order  to  explain 
distinctly  its  position. 

Tho«e  strata  are  also  enumerated  in  vtrhich  limestone  is  found, 
and  itfr  remarkable  scarcity  in  Forfarshire  pointed  out. 

The  districts  to  which  shell  marl  is  confined  are  next  consi- 
dered, and  it  appears  that  deposits  of  this  nature  are  accumu- 
lated only  in  lakes  in  two  formations,  viz.  the  inferior  or  transition 
sandstone,  and  the  old  red  sandstone. 

The  Bakie  Loch,  in  which  the  rock  marl  occurs,  lies  in  a  hol- 
low in  sand  and  gravel.  This  gravel  consists  of  the  broken  and 
rounded  masses  of  the  primitive  rocks  of  the  Grampians,  which 
are  heaped  in  large  quantities  upon  the  old  red  sandstone  in  the 
valley  of  Strathmore. 

The  succession  of  the  deposits  of  sand,  shell  marl>  and  rock 
marl,  in  the  lake  of  the  Bakie  now  drained,  is  then  described. 
I'he  shells  and  plants  enclosed  in  the  rock  are  the  same  as  those 
in  the  soft  shell  marl,  and  are  all  still  living  in  the  waters  on  the' 
spot.  Among  the  plants  are  the  stems  and  seed  vessels  of 
Charse,  the  latter  being  fossilized  in  such  a  manner  as  to  present 
a  perfect  analogy  to  the  gyrogonite  of  the  ancient  freshwater 
formations.  ^ 

Mr.  Lyell  then  considers  the  probable  origin  of  the  rock  marl, 
which  appears  to  be  derived  from  the  subjacent  shell  marl, 
through  which  springs  ascend,  charged  with  carbonic  acid. 

Some  remarks  are  next  offered  on  the  shell  marl  of  Forfarshire, 
l^nd  some  which  the  author  has  examined  near  Ron^sey,  in 
Hampshire,  is  described.  The  subjects  of  chief  interest  with 
regard  to  the  shell  marl  are,  its  slow  growth,  the  small  propor- 
tion of  full  grown  shells,  which  are  found  in  it  in  Forfarshire, 
the  greater  rapidity  of  its  growth  in  the  vicinity  of  springs,  its 
abundance  in  a  part  of  Scotland  in  which  limestone  is  very. rare, 
and  its  scarcity  in  the  calcareous  districts  of  England. 
>  The  question  is  then  considered  whether  the  shell  marl  be 
exclusively  derived  from  the  exuviae  of  testacea,  and  the  various 
arg^uments  for  and  against  this  hypothesis  are  entered  into. 

In  conclusion  Mr.  Lyell  takes  a  general  view  of  the  analogy, 
between  the  ancient  and  modern  freshwater  formations. 

Both  of  these  maybe  described  generally  as  consisting  of 
thin  beds  of  calcareous,  argillaceous,  and  arenaceous  marls, 
together  with  strata  of  saiid  and  clay,  to  which  the  consolidated 
beds  bear  upon  the  whole  but  a  small  proportion. 

The  shells  and  plants  contained  in  both  are  referable  to  the 
same  genera. 
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The  boM8  and  Bkektons  of  quadmpcdli  ait  fcoad  bmUd  at 
iraxio«s  depths  in  the  marls  of  ForfarBhiffe  as  they  occur  m  the 
lower  fresnwater  fonaatioa  of  Paris. 

Of  the  four  desiderata  mentioned  by  Messn.  Cavier  and 
Brongniart  (Ess.  on  the  Env.  of  Paris,  p.  56),  as  being  rectniaiAe 
to  complete  the  analogy  between  the  deposits  of  lakes  now 
existing,  and  thoseof  a  tormer  world  ;  three  are  supplied  by  the 
lakes  in  Forfarshire,  viz.  1.  A  compact  limestone ;  2.  VegetstUes 
converted  into  the  substance  of  their  calcareous  matrix;  3.  Larg^ 
beds  of  yellowish  white  calcareous  marl. 

The  rock  marl  of  Forfarshire  closely  resembles  the  Travertino 
of  Italv,  part  of  which  is  a  recent  formation^  but  part  has  been 
proved  by  M.  Brongniart  to  be  of  a  date  probably  as  ancient  as 
the  upper  freshwater  strata  at  Paris. 

The  only  difference  remaining  between  the  ancieni  and  the 
modem  freshwater  formations  is,  1.  The  absence  in  the  hitter  q£ 
ulica,  which  is  onl}r  known  as  a  modem  deposit  from  water  ecm* 
nected  with  volcanic  agency ;  and  2.  The  small  scale  on  which 
the  recent  accumulations  proceed. 

If  these  differences  are  asoribable  to  a  higher  temperature 
prevailing  where  the  ancient  freshwater  rocks  were  formed,  they 
WA^  perhaps  disappear  when  the  hitherto  unexplored  tropical 
tegions  of  the  globe  are  fully  investigated. 

MEDICAL    SOCIETY    OF   LONDON. 

The  fifty-second  Anniversary  Meeting  of  this  Society  vras 
beld  on  Tuesday,  March  8,  at  the  London  Coffee-house,  Ludgate 
Bill :  W.  Shearman,  MI>.  President  in  the  Chair. 

The  Officers  and  Council  for  the  year  ensuing^  are : 

President. — H*  Clutterbuck,  MD. 

Vice-Presi^^s. — H.  J.  Cfaolmely,  MD.;  J.  Johnson,  MI>.; 
Sir  Astley  P.  Cooper,  Bart.  FRS. ;  and  W.  Kingdom,  Esq. 

Treasurer.—^.  Andree,  Esq. 

Ubrarian, — D.  Uwins,  MD. 

Secretaries.— T.  J.  Pettigrew,  Esq.  FAS.  FLS. ;  and  T.  CaHa- 
way,Esq. 

Foreign  Secretary .--Aa.  Stewart,  MD. 

Council. — ^T.  Walsbman,  MD. ;  W.  Shearmam,  MD. ;  6*  Dar- 
ling, MD. ;  T.  Cox,  MD.;  J.  Barne,  MD.;  J.  Russell,  MIX.; 
J.  B.  James,  MD.  FLS.;  E.  Morton,  MD.;  G.  Drysdale^ 
E.  Sutleffe,  B.  Brown,  J.  Dunlapy  W.  Lake,  SL  Johnson,  S.  Ash- 
well,  E.  A.  Lloyd,  J.  Handey,  E,  Leese,  H.  Edwards,  W.  D* 
CordeD,  J.  Amesbury,  W.  Burrows,  S.  Wray,  EL  B.  C.  Hillier, 
M.  OosseU,  T.  W.  Chevali^,  G.  Langstaff,  J.  C.  Taunton, 
H.  Hensleigb,  J.  M.  Mugglestone,  .f.  S.  Sfmlh,  R.  W.  Bann^ 
field,  R.  Brien,  R.  Blick,  M.  Ware,  Esquiores. 

To  deliver  ihe  Orutnm  in.  Mank^  l^iL-^h  Haslan^  MD« 

Registrar.'^J.  Field,  Esq. 
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.  Mu  K  A.  Uoyd  delivered  the  Annual  Oration.  ^  The  subject 
was,  the  '*  Constitutional  Treatment  of  Organic  Diseases.'^ 
The  Fellows  and  their  friends  then  dined  togetMr  at  the  London 
Tavero^Lndgate  Hill. 

In  conformity  with  the  will  of  the  late  Dr.  Anthoi^  Fothet* 
ffill^  the  Society  offers  the  annual  sold  medal,  value  20  guineas,, 
lor  the  best  dissertation  on  a  subject  proposed  by  them,  for 
which  prize  the  learned  of  aU  countries  are  invited  as  candid&^s* 

The  subject  for  this  year  is  *'  The  Nature  and  Treatment  of 
Carcinoma." 

1.  Each  dissertation  must  be  delivered  to  the  Registrar  in  the 
Latin  Off  Enjghsh  language,  on  or  before  the  1st  of  December. 

2,  With  it  must  be  delivered  a  sealed  packet  with  some  motto 
or  device  on  the  outside,  and  within  the  author's,  name  and 
designation,  and  the  same  motto  or  device  must  be  put  on  the 
dissertation,  that  the  Society  may  know  how  to  address  the 
euccessful  candidate. 

3t  No  paper  in  the  handwriting  of  the  author,  or  with  bis 
name  affixed,  can  be  received  ;  and  if  the  author  of  any  paper 
shall  either  directly  or  indirectty  discover  himself  to  tbie  Com« 
nittee  of  Papers,  or  any  member  thereof,  such  paper  will  be 
eKiAuded  from  all  competiti<m  for  the  medad. 

4«  The  prize  medal  will  be  presented  to  the  successful  ca^dir 
date,  or  his  substitute,  at  the  Anniversary  Meeting  of  the  Society 
in  March,  1826. 

6«  All  the  dissertations,  the  successful  one  excepted^  will  be 
returned,  if  desired,  with  the  sealed  packet,  unopened. 

%*  The  subject  of  the  dissertation  for  the  year  1826-7  is 
'^  Contagion  and  Infection." 

Medkal  Society's  Houte^  BoU^ourt^  Fket-rtfeet^ 
March  n,  18S5, 


AltTICLK   XII. 

SCIENTIFIC  NOTICES. 

Chemistry. 


1.  Qmdensatiw^  of  a  Mixture  of  Hydrogen  and  Oxygen  by  pui-^ 
veruUiU  Platinum. 

Dobetemer  has  ascertained  Uiat  mois$  as  weU  as  dnfv\auvBim 
causes  the  mutual  condensation  of  these  two  gases.  Tnecffisct 
in  both  cases  is  equally  complete ;  the  only  difference  being  in 
the  length  of  time  necessary  to  produce  it. 

The  best  method  of  performing  the  experiment  is  to  ignite  at 
the  bottom  of  a. glass  tube  closed  by  fusion  at  one  extremity,  a 
Quantity  of  the  double  ammoiiio-muriate  of  platinum,  or  to 
decompose  in  it  a  solution  of  platinum  by  means  of  a  rod  of  zinc* 
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In  either  case,  a  thin  film  of  platinum  is  deposited-  upon  the 
interior  of  the  tube,  and  adheres  with  considerable  firmness.  If 
a  tube  thus  prepared  be  filled  with  a  mixture  of  hydrogen  and 
oxygen  (or  atmospheric  air)^  and  inverted  over  water,  the  whole 
of  the  hydrogen  will  be  condensed  into  water  in  the  course  of  a 
few  hours.  A  similar  result  is  obtained  by  placing  a  mass  of 
spongy  platinum  well  soaked  with  water  into  a  receiver  filled 
with  the  mixture  of  the  two  gases.  He  next  examined  what 
would  be  the  efiect  of  moistening  the -platinum  with  other 
liquids.  With  alcohol  the  experiment  succeeded  equally  as  well 
as  with  water ;  but  not  the  slightest  condensation  took  place 
when  the  spongy  metal  was  imbibed  with  nitric  acid,  or  with 
liquid  ammonia.  He  ascribes  these  differences  exclusively  to 
the  gaseous  mixture  bein^  absorbable  by  water  and  alcohol,  but 
not  by  nitric  acid  or  liquid  ammonia  :  in  the  former  case  only, 
the  eases  would  be  conveyed  into  immediate  contact  with  the 
metsd.  Dobereiner  concluaes  with  observing,  that  the  existence 
of  some  peculiar  and  independent  property  in  the  platinum  is 
more  decisively  evinced  by  the  present  experiment  than  by  any 
other  which  he  had  heretofore  made. 

These  experiments  suggested  an  easy  method  of  depurating 
hydrogen  from  minute  traces  of  oxygen.  All  that  is  necessary 
is  to  enclose  it  in  a  stoppered  phiai,  a  portion  of  whose  interior 
has  been  coated  by  theprocess  just  described,  with  a  thin  incrus- 
tation of  platinuuL.  The  oxygen  will  by  degrees  undergo  con- 
densation.— (Schweigger's  Neues  Jornal  fiir  Chemie  und  Physik, 
xii.60.) 

Mineralogy. 

2.  Sodalite. 

A  mineral,  obviously  intimately  associated  with  sodalite,  has 
been  examined  by  Wachtmeister.  It  is  found  on  Vesuvius 
incorporated  with  the  garnet  described  in  p.  71.  Its  colour  is 
white,  and  it  is  in  an  imperfect  degree  transparent.  It  has  a 
granular  texture,  and  is  brittle.  Before  the  blowpipe  it  melts 
without  giving  off  any  water  :  it  is  more  fusible  than  albite  or 
icespar,  but  less  so  than  mesotype  or  meionite.  In  borax,  it 
dissolves  with  extreme  slowness  into  a  transparent  glass.  With 
solution  of  cobalt,  the  edges  become  faintly  blue  coloured. 
Muriatic  acid  cannot  be  detected  by  means  of  oxide  of  copper. 

The  mineral  is  readily  decomposed  by  nitric  or  muriatic  acid, 

! gelatinous  silica  remaining  undissolved.     Its  constituents  were 
ound  to  be. 

Silica. 60'98 

Alumina. 27*64 

Soda 20.96 

Muriatic  acid  • « • . .     1*29 

100^ 
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Wachtmerster  considers  it  a  compound  of  1  atom  of  bisilicate 
of  soda  -f  2  atoms  of  silicate  of  alumina.  His  results  differ 
materially  from  the  analyses  of  sodalite  which  have  been  made 
both  by  Borkowsky  and  Arfwedson;  and  on  comparing  his 
mineral  with  the  specimen  analyzed  by  the  latter  chemist,  he 
obsenred  several  discrepancies  between  them,  both  in  their 
external  appearance  and  in  their  blowpipe  characters. — (Kong. 
Vet.  Acad.  Hand.  1823,  p.  131.) 

3.  Notice  respecting  the  Discovery  of  a  Black  Lead  Mine  in 
Inverness-shire* 

The  only  mines  of  black  lead  which  have  hitherto  been  wrought 
in  Scotland  are  those  of  Cumnock,  in  Ayrshire,  and  of  Glen- 
strathfarrar,  in  the  county  of  Inverness.^  This  last  mine  was 
discovered  so  recently  as  1816,  but  does  not  seem  to  have  been 
wrought  to  any  extent. 

Under  such  circumstances,  therefore,  it  is  with  great  satisfac- 
tion-that  we  announce  to  our  readers  the  discovery  of  another 
black  lead  mine  in  Inverness-shire,  on  the  property  of  Glengary. 
The. mine  is  situated  near  the  top  of  a  rocky  ravine,  close  to 
the  head  of  Loch  Lochy,  on  the  south-east  side>  and  within  a 
mile  of  the  Caledonian  Canal.  The  mine  is  so  situated  that  an 
artijficial  triough  or  slide,  of  simple  construction^  like  that  one 
used  at  Alpnack  in  Switzerland  for  timber,  might  be  erected  to 
conv:ey  the  black  lead  ore  by  its  own  force  of  descent  from  the' 
mine  to  the  Caledonian  Canal. 

The  breadth  of  the  vein  is  in  many  places,  where  it  crops  out, 
fully  three  feet  in  breadth. 

Not  more  than  a  ton  or  two  of  ore  has  been  yet  taken  from  the 
mine,  and  that  too  merely  gathered  from  the  surface.*— ^Edin- 
burgh Journal  of  Science.) 

Miscellaneous. 

4.  New  Work  on  Fossils. 

We  have  the  pleasure  to  announce  the  appearance  of  the  first 
century  of  the  Icones  Fossilium  Sectiles,  by  CJharles  Konig,  Esq. 
of  the  British  Museum.  This  work  will  be  found  to  possess 
great  interest  both  for  the  general  naturalist  and  the  geologist, 
and  consists  of  eight  folio  lithographic  plates,  containing  exceed- 
ingly accurate  and  well-executed  figures  of  100  species  of  fos- 
sils, with  their  descriptions  in  Latin.  Some  of  the  figures  are 
copied  from  other  works,  which  from  their  high  price  or  rarity 
are  not  within  every  one's  reach :  the  rest  are  drawn  from  nature. 
The  plates  are  divided  by  longitudinal  and  transverse  lines  into 
separate  compartments,  so  that  the  subjects,  as  the  name  of  the 
work  impUes,  may  be  cut  out,  and   arranged  in  orders  and 

•  Black  kfidluis  been  foimd  in  Glen^Ely  and  Shetland. 
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geneitt  accordiojg  to  the  fancy  of  the  purchaser ;  no  systemttic 
arrangement  being  adopted  in  the  work.  The  explanations  of 
j^e  figures  are  short  and  confined  to  the  descriptions  of  new 
genera^  the  localities  of  species,  and  the  reasons  that  have 
induced  the  author,  in  some  instances,  to  adopt  new  names^ 
who  reserves  more  ample  details  for  a  future  worK,  which,  fron 
the  manner  he  has  executed  this,  we  hope  will  not  be  knig 
before  it  sees  the  light.  The  jdace  which  each  §enus  occupies 
in  Cuvier's  Regne  Animal  is  ^ven,  and  the  pnmary^  section, 
elass,  order,  and  family,  respectively  denoted  by  a  penod,  colon, 
semicolon,  and  comma  annexed,  the  tribe  bein^  without  any 
mark.  Thus  the  name  of  the  genus  Ixa  b  followed  by  the  words 
(Articulata.  Cmstacea:  decapoda;  brachyurayCanceres).  We 
•hall  only  add,  that  we  wish  the  authors  of  modem  works  on 
mtural  history  would  write  as  elegant  Latin  as  that  in  which 
Mr.  Konig  has  couched  the  short  preface  at  the  beginning  of  hki 
book. 

6.  On  the  Structure  of  Rice  Paper. 

The  substance  commonly  known  by  the  name  q{  rice  pt^er  Im 
brought  from  China  in  small  pieces,  about  two  inches  square, 
tad  tinged  with  various  colours*  It  lus  been  for  some  lime  used 
as  an  excellent  substitute  for  drawing  paper,  in  the  representa^ 
tioa  of  richly  coloured  insects,  and  other  objects  of  natural 
history,  and  has  been  employed  in  this  city  with  still  more 
success  in  the  manufacture  of  artificial  flowers. 
.  Although  rice  paper  has  a  general  resemblance  to  a  substance 
formed  by  art,  yet  a  very  slight  examination  of  it  with  the 
■ncroscope  is  safficient  to  indicate  a  vegetable  oi^nization.  In 
order  to  observe  and  tvace  the  nature  of  its  structure,  it  waa 
necessary  to  give  it  some  degree  of  transparency,  and  I  expected 
to  accomplish  this  by  the  usual  process  of  immersing  it  in  water 
or  in  oil  of  the  same  refractive  power.  This  operation,  however, 
instead  of  increasing  the  transparency,  rendered  the  film  more 
opaque,  and  suggested  the  probability  that,  like  tabasheer,  it 
was  filled  with  air ;  and  that  the  augmentation  of  its  opacity 
arose,  as  in  the  case  of  that  siliceous  concretion,  from  the  partial 
absorption  of  the  fluid.  In  order  to  expel  the  air  from  the  cells 
in  which  it  seemed  to  be  lodged,  I  exposed  a  piece  of  the  rice 
paper  to  the  influence  of  boihng  olive  oil.  The  beat  immediately 
drove  the  air  in  small  bubbles  from  the  cells  near  the  margin ; 
but  it  was  with  some  difficulty  that  it  was  forced  to  quit  the 
interior  pai*ts  of  the  film.  As  the  olive  oil  had  now  taken  the 
place  of  the  air,  and  filled  all  the  cells,  the  film  became  perfectly 
transparent,  and  displayed  its  vesicular  structure  when  placed 
lender  a  powerful  microscope. 

The  rice  paper  consists  of  long  hexagonal  cells,  whose  length 
is  parallel  to.  the  surface  of  the  film j  ibfif^.  CfUa  tre  filled  with 
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a»r,  when  the  film  is  in  its  usual  etate  ;  and  from  this  circum- 
stance it  derives  that  peculiar  softness  which  renders  it  so  well 
adapted  for  the  purposes  to  which  it  is  apphed.  When  the  film 
is  exposed  to  polarised  ligfat>  th«  longitudinal  septa  of  the  cells 
depolarise  the  light  like  other  vegetable  membranes. 

Amonz  the^  three  specimens  of  rice  paper  which  I  have  pro- 
duced^ there  is  ona  from  which  all  the  air  has  been  expeljjea  hv 
the  boiling  oil ;  another  in  which  some  of  the  air  buboles  still 
appear  in  the  vesicles^  the  air  having  been  only  partially  exp.^ed 
b^  boilttsg  water;  luid  a  third,  which  is  in  contact  with  wataT, 
without  having  been  deprived  of  any  of  its  air  bubbles. 

Upon  mentaoaing  to  Mr.  Neill  the  preceding  ejcperimeuts^  he 
informed  me  that  the  lady  in  Edinburgh,  Miss  Jack,  who  had 
emplojned  rice  paper  with  such  success  in  the  manufacture  of 
artificial  flowers^  had  learned  from  her  brother,  who  was  in 
China,  that  it  was  a  membrane  of  the  bread  fruit  tree,  the  arto- 
carpus  incisifolia  of  naturalists^— (Edinb.  Journal  of  Science.) 


AKTiCI.E    XIII. 

NEW  SCIENTIFIC  BOOKS. 


PREPAEING  FOU  POBUCATIOIf. 

Shortly  will  be  published,  A  Series  of  Tables^  givioff  the  French 
Wisighis  and  Measures  reduced  to  the  English  Staodard.  By  C*  K. 
Sanoersp  of  the  Koyal  Engineers^ 

The  whole  Works  of  the  late  Matthew  Baillie,  MD.  with  an  Ac- 
count of  his  Life.  By  James  Wardrop«  Esq.  Surgeon  Extraordinary 
to  the  King. 

A  Narrative  of  the  Souree  of  St  Peter's  jRiver,  Lake  Witwepeek, 
&c.    By  W.  H.  Keating,  AM-    2  vols*  8vo. 

Species  Coocbylicmim^  or  Descriptions  of  oU  the  known  Specicis  of 
Recent  Shells,  l^y  G«  B-  Sowerby,  FLS.  &c.  Illustrated  by  coloured 
Plates  by  J.  D.  C.  Sowerby,  FLS.  &c. 

Tito  Mine  l4iws  of  Mexico,  &om  the  original  and  last  enacted  Code, 
are  now  translating  from  the  Spanish,  and,  with  Observations  «n 
Mines  and  Mining  Associations,  are  nearly  ready  for  the  preiSy 
under  the  Editorship  of  a  Barrister* 

JUST   PTTBLISHED. 

A  Description  of  the  Faults  or  Dykes  of  the  Mineral  Basin  of  South 
Wales.    By  G.  Overton,  Civil  Engineer.    Part  I.    4to.  9s. 

A  General  Critical  Grammar  of  the  Inglish  Language,  on  a  Sys- 
tem novel  and  extensive,  exhibiting  Investigations  ofthe  Analogies  of 
Language  written  and  spoken.    By  S.  Oliver,  jun«  Esq.    8vq»    lis* 

A  Key  to  the  Knowledge  of''^  Nature,  or  an  Exposition  of  the 
Mechanical,  Chemical,  and  Physical  Laws  of  Matter.  By  the'fiev. 
R.  Taylor.    18*. 

Analecta  Latina  Mtgora,  on  the  Plan  of  Dalzell's  Analecta  Grseca. 
8vo»    9*.  6d. 
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Article  XIV. 

NEW  PATENTS. 

E.  Leesy  Little  Thurrock,  Essex,  publican,  for  improvements  in 
water-works,  and  in  the  mode  of  conveying  water  for  the  purpose  of 
'flooding  and  draining  lands;  applicable  also  to  other  useful  purposes. 
—Feb.  19. 

T.  Masterman,  Dolphin  Brewery,  Broad-street,  RatdiflTe,  Middlesex, 
brewer,  for  an  apparatus  for  bottling  wine,  beer,  and  other  liquids, 
with  increased  economy  and  dispatch.— Feb.  19. 

E.  Lloyd,  North  End,  Fulham,  for  a  new  apparatus  from  whidito 
feed  fires  with  coals  and  other  fuel. — ^Feb.  19. 

,  B.  Tarrow,  Great  Tower-street,  London,  ironmonger,  for  improve- 
ments in  buildings,  calculated  to  render  them  less  likely  to  be  destroyed 
or  injured  by  fire  than  heretofore. — Feb.  19. 

J.  Ross,  Leicester,  hosier,  for  a  new  apparatus  for  combining  and 
strengthening  wool,  cotton,  and  other  fibrous  substances. — Feb.  19. 

J.  Mould,  Lincoln's  Inn  Fields,  Middlesex,  for  improvements  in  fire- 
arms.— Feb.  19. 

H.  Burnett,  Arundel-street,  Middlesex,  for  improvements  in  ma- 
chinery for  a  new  rotatory  or  endless  lever  action. — Feb.  19. 

J.  Beacham,  Paradise-street,  Finsbury-square,  cabinet-maker,  for 
improvements  in  water-closets. — Feb.  19. 

J.  Ayton,  Trowse  Mitigate,  Norfolk,  miller,  for  an  improvement  or 
spring  to  be  applied  to  bolting  mills  for  the  purpose  of  facilitating  and 
improving  the  dressing  of  flour,  and  other  substances. — Feb.  19. 

D.  Edwards,  King-street,  Bloomsbury,  writing-desk  manufacturer, 
for  an  ink-stand,  in  which,  by  pressure,  the  ink  is  caused  to  flow  to 
use.— Feb.  26. 

J.  Manton,  Hanover-square,  gun-maker,  for  improvements  in  fire- 
arms.—Feb.  26.  . 

W.  H.  Hill,  Woolwich,  Lieutenant  of  Artillery,  for  improvements 
in  machinery  for  propelling  vessels. — Feb.  26.       . 
)     G.  A.  Kallmann,  of  the  Friary,  St.  James's  Place,  Professor  of 
Music,  for  improvements  in  the  mechanism  and  construction  of  piano- 
fortes.—Feb.  26. 

J.  Heathcoat^  Tiverton,  lace-manufacturer,  for  his  improved  method 
of  producing  figures  or  ornaments  on  goods  manufactured  from  silk, 
cotton,  &c. — Feb.  26. 

J.  Bateman,  Upper-street,  Islington,  for  a  portable  life  boat. — 
Feb.  26. 

•    C.  Whitehouse,  Wednesburv,  Stafford,  whitesmith,  for  improve- 
ments in  manufacturing  tubes  u>r  gas,  and  other  purposes. — Feb.  26. 
.  T.  Attwood,  Birmingham,  for  an  improved  method  of  making  nibs, 
or  slotts,  in  copper  or  other  metal  cylinders  used  for  printing  cottons, 
&c.— Feb.26. 

D.  Gordon,  Basinghall-street,  London,  and  W.  Bowser,  Parsons- 
street,  Wellclose-square,  iron-manufacturer,  for  improvements  in 
writing  and  plating  or  coating  iron  with  copper. — Feb.  26. 
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Mr.  Howards  Meteorological  Journal, 
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Article  XV. 


METEOROLOGICAL   TABLE. 


Barometer. 

Thermombter.  1 
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43 

—  . 

10 

19 

E 

30-44 

30  34. 

52 

42 

— 

20 

S     \v 

30-60 

30-44 

52 

32 

— 

21 

N     W 

30-60 

3060 

48 

27 

— 

22 

N     W 

30-60 

30-37 

45 

38 

— 

23 

S        E 

30-40 

30-37 

42 

30 

— 

24 

E 

30-55 

30-40 

48 

32 

— 

25 

N       E 

30-55 

30-43 

40 

32 

—   • 

26 

N      E 

30-43 

29-99 

40 

33 

— 

— . 

27 

S 

29-99 

29-77 

45 

29 

— 

13 

28 

N     W 

29*92 

29-77 

44 

30 

•40 

30-72 

29-68 

52 

25 

•88 

•98 
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«h0  xeJMilt  ii  iacliiaed  in  the  next  foUotdng  obsenration. 


Digitized  by  VjOOQ  IC 


3S0        Ur^  Uinoiirifi  M^immi^h^eid  J(mmaL    £Apbil;IS3SL 


REBIARKS. 


Second  Motdh^r^l*  Rainy.  12,  S.  Ffaie.  4.  Snowy  moning.  5,  6.  Fine. 
7.  Gknidy:  niny  night.  8,  9.  Fine.  10.  Foggy  morning:  fine  day.  II.  The 
flame.  18.  The  same :  a  dear  night.  IS.  A  very  thick  fog  this  morning :  cleared  a 
little»  p^au  14.  Foggy  memiegi  gloomy.  16 — 17.  CJoudy.  18.  Bainy* 
19.  Ckm4y.  SO.  Oretcast  81.  Foggy:  fine,  p.  m.  92.  Hoar  ftpat:  a  fine  day. 
89.  The  lame.  84,  85.  OTercast.  86,  The  same:  snow  about  noon.  87.  Rainy 
monnng :  gloomy.    88.  Fine. 


RESULTS. 

Winds:    NB,8;|:,S|  SS,8|  S,8;  SW,4{  W,!;  NW,  6. 

Basomtter:  Meanbdg^t 

For  the  month 90^15  incfaou 

For  the  hmarpeiM,  ending  1^  I  Oth S(HBS3 

ForUdqrs,  co^BttgOieMCnoonnoidi)  iMH61 

For  14  days,  ending  the  19<]i(mo<mfl0Htb).. 90*417 

ThetmomiBter:  Meim  height 

Forthemondi , 37*946o 

For  the  lunar  period ••, 97*4^ 

For  30  days,  the  sun  fn  A^narius 37*193 

Eiraporatiim ; O'^SIn. 

R«in • .•..•• 0*90 

And  by  a  second  guage , ., 1*08 


Laboratory y  Straybrdf  Third  MmOh  l^  i88&.  L.  HOWARD. 
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Article  I, 
Biographjf  ^Barm  Ahrahmm  'bHcolaus  Bdfikrmdzfi^ 

Th,k  life  and  Wst^nr  of  a  xwbl  ei»i»eiit  for  the  zeal  m^  wcc^as 
wHh  wbicb  ne  has  cuftivated  and  advanced  the  arte  and  aciencet, 
although  tiaore  peculiarly  the  property  of  the  CQuntry  urbic^ 
gives  Sim  birtl)«  belong  Qeverthele^a  to  hi?  whole  br^tbrqn  of  the 
eivOised  world.  It  is,  therefore^  with  no  aifciaU  degree  of  plei^ 
s^re  that  we  present  Qur  readers  with  the  following  aocQuiM:  of 
the  life  of  EdelcranUi  whoi^e  estimation  in  Europe  aa  a  Qian  ^i^ 
sciencoi  while  he  lived|  was  shown  by  the  number  of  learned 
soeieties  that  chose  him  one  of  their  body,  and  whose  merits^ 
now  that  he  is  no  more,  it  is  not  less  useful  than  it  is  agreeable^ 
impartially  to  scan  and  study* 

A.  N.  Edelcrantz  was  bom  in  AbQ,  on  the  28th  of  Jnlyi  1764. 
While  his  birth-place  was  tbns.  situated  without.th^geograDbic^l 
limits  of  Swden.>  he  is  nevertheless  most  justly  claimea  a^  a 
tnrotherby  the  Swedes.  For  bis  family  was  of  that  country ^i  his 
own  life  was  spent  thereat  hi^  whole  es^ertions  wera  devoted  to 
its  service,  ana  reaped  for  bim  a  ric)i  reward  both  of  emolument 
md  honour.  The  father  of  Edelcrantz,  Charles  Abraham  Clew- 
berg,  was  Professor  of  Theoloay  in  the  University  of  Abo, 
deriving  his  family  name  from  Kaew  and  AlundajL  in  Upland,  qf 
which  disti^ict  an  ancestor  pf  his  had  been  Judge.  The  wife  of  the 
Professor  was  Charlotte  Agatha  Fahlenius,  a  daughter  qf 
Bihsop  FahleniuS)  by  z,  lady  of  Italian  origin,  whose  name  was 
Charlotte  Teppati. 

Young  A.  Iw.  Clewberg  did  not  long  enjoy  the  advantage  of  the 
example  and  direction  of  his  learned  father,  whom  he  lo^  at 
the  tender  age  of  twelve  years.  But  the  powers  of  a  mind,  h&p- 
jpify  gifted  with  natural  aoility,  to  which  was  joined  the  invalut 
able  accompaniment  of  persevering  assiduity j^  had  already  beeii 

<        *^I^rom  die  XnaiMctioiis  of  the  Royal  Adidmyi^ 
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soffideBdy  developed  to  Bupplv  to  the  literaiy  orfdian  all  with 
which  a  parent's  counsel  would  have  endeavoured  to  imbue  it. 

He  became  a  student  of  the  college  at  the  age  of  fourteen, 
and  in  four  years  he  attained  the.hononr  of  having  the  degree  of 
Magister  PhilosophisB  conferred  upon  him  in  Abo,  on  the  24th 
of  July  1772. 

When  a  young  mind  happens  to  possess  a  great  versatility  of 
talent,  like  that  of  Qewberg,  and  is  vet  unwedded  to  any  one 
exclusive  pursuit^  it  not  unfrequentiyhapnens  that  the  tempta- 
tions to  follow  each  of  many  various  wuks  of  science  or  of  art 
are  so  equals  that  the  vot&ry  lingers  lone  upon  the  threshold  of 
them  ally  uncertain  which  snail  be  made  his  choice.  Nor  do  we 
doubt  that  from  this  verv  cause  many  men,  with  the  resources  of 
whose  minds  the  world  has  never  become  acquainted,  have  lost 
the  fresh  and  early  vigour  of  their  talents,  in  skimming  the 
surface  of  a  number  of  studies  without  collecting  their  power  to 
fathom  the  depths  of  any  one^  It  very  often  occurs  also  that 
the  first  of  many  pursuits,  in  which  it  is  the  student's  fortune  to 
attract  attention  or  to  gain  applause,  obtains  thereby  a  place  ia 
his  early  esteem,  which  determines  the  course  of  his  future 
studies,  and  thus  often  in  the  walks  of  science,  as  in  those  of 
politics  or  of  business,  the  accident  of  a  moment  gives  the  tone 
to  the  events  of  a  life  or  of  an  era, 

Clewberg  had  applied  himself  keenly  to  fathom  the  profounder 
depths  of  mathematical  physics ;  and  it  was  by  a  work  connected 
with  these  investigations  that  he  fir»t  fixed  tne  public  eye  upon 
'his  attainments.  His  work  was  entitled,  '^  Dissertatio  its  Obser^ 
vationibus de Alembertiin  disquisitionem  Newtofiiana  legisRefrac-^ 
tionis  Klingenstjemianam/^  Ab.  1772.  While  this  production 
was  thus  the  first  that  particularly  attracted  public  attention,  his 
eminence  in  this  line  of  study  had  already  procured  for  him  the 
distinction  of  Teacher  (Docens)  in  Mechanical  Philosophy  and 
in  literary  History.  That  he  had  already  given  his  attention  to 
the  latter  study,  we  learn  from  the  disputation  which  he  had 
previously  published  and  defended:  JJe  causis  fiorescentis  et 
marcescentis  reipublica  Litteraria.  P.  1  and  2.    Ab.  1771, 1772. 

At  this  period  of  the  life  of  Clewberg,  it  would  seem  probable 
that  his  wnole  pursuits  were  purely  academic,  and  that  his  am- 
.bition  did  not  aspire  to  any  thing  beyond  the  desire  of  animating 
and  directing  the  studies  of  the  youth  of  the  University.  And 
accordingly,  we  find  Count  Ulr.  Scheffer,  on  16th  Oct.  1778,  as 
Chancellor  of  the  Academy,  appointing  him  to  the  office  of 
''  Assistant  in  Philosophy,  in  consequence  of  his  eminent  talents 
and  attainments." 

The  early  proofs  of  talent  which  he  gave  had  fully  entitled 
him  to  these  honours ;  and  among  these,  one  of  the  most  remark- 
able was  his  Dissertatio  de  Scriptoribus  et  fontibus  Philosophic 
9ui^2/r£i/t>,  published  in  1776;  on  the  24th  January  of  which^year. 
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bemg  thelCing^s  biitb-day,  he  had  also  efij<^r«;d  ihe  ^dBtCmction 
of  puUidy  Tefl^ng  a  poi»m  of  his  own  composition  to  the  Aea- 
demy  when  solemnizing  the  occasion.  Again  in  1778,  the 
reeiirrence  of  the  same  day  famished  Clewberg  with  another 
theooe  fsr  his  mnse,  and  his  '^  Discourse  on  the  Kine's  Birth- 
day "  waa  lead  before  the  Society  Utile  Dnlcii  and  printed 
afterwards  in  tW  fourth  volume  of  the  Vitterhets-nojen  (or  Col- 
lection of  Poetical  Essays).  '     > 

It  seems  probable  that  tiie  attention  of  Onstavus  IIL  was  firit 
attracted  to  the  youn^  Clawber^  by  the  mode  in  which'  his 
^etic  genius  thus  developed  ttaelf ;  and  the  monarch's  regard 
was  probably  afterwards  confirmed  when  Clewbere  tuned  his 
lyre  to  strains  of  sorrow  on  the  oc<»sion  of  the  death  of  the 
Queen  Dowacer  Louisa  Ulrica  in  1782,  in  his  ''Funeral  Dis- 
eonr^  "  on  tliat  subject.  This  appears  the  more  likely,  as  it 
was  the  |»eculiar  pleasure  of  that  monarch  to  search  out  from 
among  his  subjects,  those  whose  singularly  happy  mental  endow- 
ments enabted'  tfiem  to  unite  to  a  talent  for  poetry,  a  zeal  for  the 
literature  of  Swedeft.  In  the  mean  time,  the  young  poet  and 
philosopher  was  still  i^ved  to  remain  in  the  Academy,  where, 
however,  he  had  been,  in  thia  year  1780,  advanced  to  the  situa- 
tion of  Librarian,  in  the  room  of  Qlof.  Schalberg.  In  this  office, 
his  Majesty  was  pleased  in  1783  to  eonfer  upon  him,  as  a  proof 
of  his  personal  regard,  the  compliment  or  having  his  salary 
placed  on  a  similar  footing  with  that  of  the  Professors  them- 
selves. 

The  conferriu^  of  this  privilege  was  not  the  only  proof  of  the 
Toyal  regard  which  the  resolution  conveying  it  contained ;  for  it 
is  there  expressly  mentioned  that  ''  the  honour  is  owing  not 
more  to  the  recommendation  of  the  Chancellor  of  the  Aea- 
demjr,  than  to  the  decisive  proofs  he  had  himself  given  of  great 
acouirements,  elegant  taste,  and  superior  genius/' 

The  residence  of  Clewberg  this  year  in  Stockholm^  and  the 
surprising  acquaintance  he  already  displayed  with  the  important 
yet  delicate  tactics  connected  with  the  management  of  the  public 
theatres  of  the  capital,  induced  the  king,  Gustavus  III.  to  call 
the  highly  gifted  young  man  from  the  country  to  the  metropolis, 
in  which  the  elegance  and  literature  of  the  kingdom  alike  cen- 
tered. His  Majesty's  mandate  of  23d  Sept.  1783,  appointiog  the 
Librarian  Clewberg  to  be  Royal  Secretary,  stated  this  office  to 
be  conferred  upon  him  as  a  testimony  of  the  Royal  esteem  for 
his  literary  attainments  and  useful  accomplishments.  It  was 
thenby  no  means  rare,  that  the  cultivation  or  letters  alone,  should 
lead  to  situations  of  the  greatest  elevation  and  trust  in  the 
State. 

The  poetical  reputation  of  Clewberg  now  became  rapidly 
extended  and  established.  This  arose  in  part  from  his  labours 
for  the  theatre,  among  which  we  may  notice  his  **  Epilogue  to 

Y  2 
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.fifirt  mm  the  pttb^0^io||  of  neveral  poeni^  in  tb?  Yitterh^- 
^Jlf»jep ;  yet  perbups  mpra  tbaa  either,  fnwi  bU  faoaom^  ^^  04e 
•ito  the  Swede*/'  which  wm  published  in  1786,  Foi  tbew?  effprt* 
h^  jrtceived  a  r#cQmpen9e  qf  the  most  gmtifyiiig  4^cript4o9,  in 
bis  election  vpon  19(b  Qct^  1786,  to  be  one  of  tb^  §^bta?n  of  |be 
Swedish  Amemy,  after  tb?  deiith  of  C.  T*  Sc^ff^f,  CmM^ldr 
of  State.  Upon  the  2d  Dec.  of  the  same  year,  he  deUv^r^d  m 
*^  loCroductoiy  Dt«eouroe/'  of  which  his  distinguiflhed  piredeces* 
Mr  formed  (ha  them^. 

Cl^whajrg's  eonnexiop  with  tha  Kipg  and  the  capital  iiow 
hacama  more  and  mora  intiniata*  He  was  chosen  Privale 
Sfcretary  by  bis  Majesty  on  tha  3Ut  Mav,  1787 :  he  bad 
-aki^ady  been  appointed  to  the  csi^  of  the  Privy  Purse ;  be  was 
.mm'eover  second  in  U)e  management  of  the  Spectakleme,  ar 
Public  Amusements,  and  he  was  named  a  Member  of  the  Gena- 
sal  Board  of  Customs  on  17th  Oct.  1787. 

After  this  period,  the  life  of  Clewberg  could  no  longer  he  «o 
exclusively  devotad  to  the  pursuit  of  letters  or  science  as  it  pn- 
.viously  baa  been,  but  was  divided  between  these  andthelabonis 
of  (public  office«  And  this  crisis  in  his  h^tory  was  stamped  by 
a  distinguished  mark  of  the  Royal  regard  for>is  merits,  by  his 
alevation  to  the  rank  of  nobility  on  the  28th  April,  1789.  After 
^is  event  he  was  introduced  to  Court  on  the  9th  Nov.  of  thi 
same  year,  under  the  Nq.2153,  aad  with  the  name  of  Edelcrant^. 
That  these  new  honours  and  duties  did  not  induce  him  to.  under- 
'Vlilue  or  abandon  the  cause  of  science  or  literature,  we  need 
hardly  mention.  But  it  would  be  an  omission  not  to  state  that 
at  this  time,  though  aa  yet  he  had,  bad  no  means  of  accumulating 
money,  yet  such  was  his  zeal  for  the  cause  of  philosophy,  that 
ha  now  presented  to  the  Academjr  of  Abo  a  collection  of  books, 
for  which  a  letter  of  the  Academic  Consistorium  of  25th  Sept. 
1788,  signed  by  Calonius,  Porthan,  and  many  others,  conveys 
tbeir  grateful  acknowledgments. 

Purin^  the  years  1790  and  1791,  the  country  of  Edelorante 
iwas  deprived  of  his  presence  ;  in  which  time  it  was  not  the  im- 
.mediate  theatre  of  his  exertions,  but  he  laboured  with  the  same 
9&eal  abroad  in  her  service.  He  was  then,  at  the  special  reqnast 
of  Gustavus,  occupied  in  a  journey  through  England  and  Franca, 
respecting  which  unfortunately  no  authentic  details  have  ha^ 
•yet  recovered. 

We  may  fix  on  the  year  1793  as  that  in  which  the  pecuniaiy 
iOircuu^stances  of  Edelcrantz  were  firsit  established  upon  a  more 
•liberal  and  certain  footing,  by  his  obtaining^  as  Secretary  to  the 
King,  1100  rix  dollars  from  the  privy  purse,  and  from  the  funds 
'^  tbe  theatre.  On  the  Ist  Nov.  of  the  same  yecOr  was  performed 
rhis  opera  of  ^*  Alcides's  Entrance  into  the  World,"  which  was 
tfiw  newly  composed  by  him-    At  Ibis  tima  ajat^  the  titlaaf 
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GdtinseBbir  of  State  wal^  beistcrvtred  bn  hM.  On  1116  9fll  !foti> 
JT94,  fie  obtained  a  seat  and  a  voice  in  the  Odutt  df  Chaaceiy  ;' 
and  on  tbe  24th  of  the  same  month,  he  was  inad^  Keeper  of  tni^' 
Hedords  of  the  Royal  Order  of  Gustavus. 

It  is  a  distinguishing  characteristic  of  the  life  of  Edelcrantz, 
that  his  biographer's  direction  needs  only  to  be  directed  in  a 
peculiar  manner  to  the  careful  exposition  of  its  earlier  and 
initiatory  history ;  for  his  merits  soon  develope  theniselves  to  an* 
ettenty  and  assume  an  importance^  by  which  the  actions  of  thdi 
iftdiridtial  pervade^  and  are  inseparably  blended  with)  the  pro- 
gress of  his  country,  and  the  advancement  of  his  age. 

In  whatever  quarter  of  the  world  a  discovery  of  magnitude  or 
utility  was  made,  it  was  the  care  of  Edelcrantjs  immediatelvtd' 
t^ani^fei^  it  to  Sweden ;  and  so  felicitous  were  his  exertions  in 
t&is  liseful  career,  that  he  was  often  able  to  introduce  the  inven- 
tion to  his  cotmtrymeh  coupled  with  a  signal  improvement  of  his 
owii.    Thus  it  happened  with  the  mechanical  system  of  th^ 
tfel^graph ;  a  system  which,  from  the  method  of  Chappe,  was- 
developed  by  tne  Swede  into  a  perfect  language  of  signs.    In' 
tbey^t  1794, his  investigation  on  this  subject  was  commenced;' 
aiid  by  the  month  of  November,    he   was    able  to  pfbmut- 
gate  hfs  improvements  on  a  method  so  peculiar,  that  his  tele-' 
OTEi|:fh  immediately  received  the  nam^  of  Edelcrantz's  6t  tiie 
Swedii^h.    By  the  help  of  ten  moveable  tables,  he  succeeded  in 
pmdticin^  2Cf24  varieties  of  figure,  each  of  which  could  be  dts-^ 
eerhed  at  the  distance  of  3^-  Swedish  miles.*    His  treatise  on 
iStit  I'elegtaph,  which  was  published  in  1796,  has  been  tittnslktisd* 
vM6  many  languages,  and  his  invention  received  a  prize  ni^dal 
ff6m  the  Society  of  Arts,  Agriculture,  and  Comnierce,  in  London. 
In  the  Russian  war  of  1808,  this  Telegraph  was  emjfloyed  in  a 
16ng  chain  of  observations,  consisting  of  43  different  stations, 
betwe^h  Ltndsort  and  Gefle ;  and  a  iiarticula^  corps  was  placed 
under  his  own  superintendence,  and  aisciplinedby  himself  in  the 
new  system  of  telegrapbic  tactics. 

In  i79^  the  scientific  merits  of  Edelcrantz,  tiow  suffifeiently 
#dl  known  tod  appreciated,  procttted  for  him  a  seat  in  thfe ' 
Royal  Academy,  ancl  iiithe  year  immediately  following,  he  was 
rtlised  to  the  hdnour  of  Preses  of  that  body.    Wh^n  he  retfred' 
from  the  situation  of  Preses,  which  he  did  on  the  same  year  9f 
his  election,  he  chose  for  the  6ubjeot  of  his  discourse,  the  iincet'- 
tain^y  o/ofir  kmwkdge  re$p€Ciing  ekctrieiiy^  and^  inpartktdar^ 
fi^pectiiig  iti  power  i>f  penetraiing  the  suMdnee  itself  tfbodiei:'' 
aii  instructive  essay,  which,  we  regret  to  say,  he  never  published, 
Tke  Essays  suboiitted  by  him  to  the  criticisms  of  the  Academy 
were  all  pf  them  such  a^  had  for  their  maiiir  obfect  the  applkfa*' 
tidti  df  scientific  ptitu;i|)Ie  to  ^orhi  purpose  of  practice  litlKtjf., 

*  A  Sw«diah  mile  ii  tquivileiit  to  about  ^  Englidi  milM. 
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As  examples  of  these  may  be  mentioned  his  Essay  on  a- Steam* 
Guage,  the  purpose  of  wliich  was  to  ascertain  the  elasticity  of 
Vigour  in  steam  engines ;  *  on  an  economical  Method  of  heating. 
Apartments  ;-f  on  a  otove  for  drying  Grain  ;  on  the  Bleaching  of 
IJnen  in  Holland:  which  last  treatise  was  published  in  the 
Economical  Annals  of  the  Royal  Academy  of  Sciences,  1807,  p. 
102*  The  description  of  an  Air-pump,  into  the  system  of  which 
Edelcrantz  introauced  the  improvement  of  employing  mercury 
to  act  as  a  piston  to  rarify  the  air,  was  inserted  in  the  Journals  of 
Kicholson,  Delametherie,  and  many  others  printed  in  foreign 
countries* 

In  the  year  1800,  he  was  honoured  by  being  appointed  one  of 
the  KLnights  of  the  Order  of  the  Polar  dtar. 

In  the  following  year,  once  more  at  the  special  request  of 
Gustavus,  conveyed  in  a  royal  mandate  given  at  Arbo^a  on  the 
18th  Dec«  1801,  Edelcrantz  undertook  a  scientific  mission,  of 
which  the  purpose  was  the  same  with  that  which  we  have 
already  mentioned,  but  in  prosecuting  which,  his  route  was  on 
this  occasion  discretionary.  He  accordingly  travelled  through 
Germany,  Holland,  France,  and  England.  The  leading  objects 
of  this  ioumey  were  to  procure  information  respecting  the  best 
mode  of  distilling  spirits  from  grain,  especially  a3  it  was  prac- 
tised in  Scotland  ;  %  the  most  advantageous  system  of  funding 
the  debts  of  the  State ;  the  comparative  merits  of  the  foreign 
processes  for  the  manufacture  of  iron  with  those  of  Sweden  ;&c. 
These  were  the  main  objects  of  his  expedition ;  but  while  his 
attention  was  of  course  chiefly  occupied  with  them,  a  mind  Uke 
his  found  time  and  opportunity  in  sundry  foreign  places  to  make 
improvements  upon  the  principle  or  mechanism  of  various 
instruments  and  apparatus.  Thus,  in  Berlin,  he  invented  a  new 
and  more  perfect  construction  of  Papin's  Digester ;  in  Paris,  a 
Tearing-measure  (Slitningsmatare) ;  £and  there  also  an  improve- 
ment upon  Arga^nd's  lamp ;  and  in  England,  a  safety  valve  for 
steam  engines,  &c. 

.  The  conclusion  of  this  journey  of  Edelcrantz  brought  home  a 
rich  harvest  of  improvements  in  art,  of  discoveries  in  science,  of 
amelioration  in  agriculture  and  manufactures,  and  of  observa^ 
tions  containing  tne  seed  and  embryo  of  many  more  inventions 

•  KoDoL  Vet  Aead-Haadl.  1809,  p.  198.   . 

f  K:  V.  A.  HaDdl.  1818,  p.  U,  and  159. 

t  The  result  of  £delenuiU*8  inveMigatioiM  on  this  subject  was  to  introduce  the  Scot- 
tish stiUs  into  Sweden*  We  do  not  know  whether  th»  improrement  was  or  was  not  m 
fiwt  carried  over  m  diagrams  and  descriptions,  but  certainly  the  simidest  and  most  cfiee- 
tnal  mode  would  have  been  to  take  over  a  lew  of  that  numerous  body,  the  practical  dis- 
tiUers  or  smun^  of  the  hills  and  glens  of  Seotland,  who  have  long  besn  famous  Ibr 
the  oimvallcaexedlaBoe  of  their  iOidt  mannfiKtuie.^7Vaiifl. 

k  The  pnipqae  of  which  curious  instrument  would  seem  to  be  to  esthnate  the  strength 
of  Uie  princqpk  of  cohesion  among  the  fibres  of  various  bodies,  asdoih,  leather,  Ac  by 
maddng  the  amount  offeree  neeessary  to  oveicomc  it,  and  sepunte  them  by  tearing,— 
Trtn 
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iii,ldLthese  branches,  so  great  was  the  acumen  with  which  he  at 
once  discerned  a  new  principle  of  practical  utility,  and  so  excel* 
lent  the  tact  with  which  he  saw  whether  its  transference  wonid' 
suit  the  capabilities  of  his  native  country*  From  England,  in  an 
especial  manner,  he  earned  off  a  fund  of  important  observatibns 
upon  manufactures,  and  remarks  on  chemical  processes  con- 
nected with  the  arts,  which  are  there  kept  secret,  and  from 
seeing  which,  any  thing  useful  could  be  extracted  or  carried 
away  only  by  a  person  of  the  keenest  acuteness.  The  account 
of  this  journey,  which  was  communicated  to  his  Majesty,  has 
nevertheless  been  withheld  froin  the  public*  The  agricultural 
implements  alone  which  he  carried  home  to  Sweden  have  been 
deuneated,  and  may  be  seen  in  the  Annals  of  the  Academy  of 
Agriculture,  for  1813. 

'  In  the  course  of  the  travels  we  are  just  considering,  Edelcrantx 
formed  many  acquaintanpes  with  the  most  learned  and  illustrious 
of  e^ch  country  through  which  he  passed;  and  all  these  he 
maintained  by  a  constant  intercourse  of  correspondence  till  his 
death«  Amongst  others,  we  may  mention  as  those  with  whom 
he  thus  formed  connexion  in  Germany,  the  celebrated  Thaer, 
Count  Podeville,  von  Soden,  &c« ;  inTrance,  Lacepede,  Guyton 
de  Morveau,  Pronjr,  Lasterie,  Frangois  de  Neufchateau;  itt' 
England,  Sir  John  Sinclair,  Arthur  Young,  Sir  Humphry  Davy, 
&c.      ■  ^      " 

The  general  result  of  this  journey  appears  to  have  been,  in  no 
^mall  degree,  to  cherish  and  develope  that  acquaintance  with 
the  important  science  of  political  economy,  which  honourably 
distinguished  Edelcrantz,  and  which  gave  a  character  of  depth 
and  solidity  to^l  the  views  he  suggested,  and  to  every  measure 
be  proposed,  at  the  same  time  that  it  secured  for  them  a  useful 
adaptation  to  the  necessities  of  practical  commerce,  anda  whde- 
some  dislike  of  all  unnecessary  shackles  and  restraints  upon  the 
intercourse  of  trade.  The  time,  however,  was  not  yet  arrived 
when  he  had  it  in  his  power  to  devote  himself  exclusively  to  this 
favourite  pursuit. 

There  seems  to  be  no  more  remarkable  feature  in  the  charac- 
ter of  Edelcrantz  than  the  perfect  versatility  of  talent  which  he 
possessed,  and  which  enabled  him  equally  to  fathom  the  depths 
of  an  abstruse  science,  or  to  shine  among  the  first  of  the  vota-- 
ries  of  the  fine  arts,  or  of  the  muses.  It  was  his  eminence  in 
this  latter  department  which  first  gained  him  the  public  eye  and' 
the  royal  favour,  and  accordinglv  we  now  find  that  his  merits  as ' 
a  man  of  science  had  never  detached  him  from  these  pursuits.  In  - 

•  The  maDUfcript  of  thew  intengdng  travels  In  Oeimany,  HoOaiid,  md  France 
alone,  occupies  a  vj^  ef  138  closely  written  folio  {Mges.    Wemay  beaUoved  tolwpe, ' 
that  a  work  like  this,  calftilatea  to  reflect  to  much  credit  vpon  EdekantSv  ud  io^Smm 
generaOy  so  much  important  obecrvadoo,  may  yet  he  pubiidied«iiioi^i]iepoithQii|oti«- 
wrings  ^  tftc^^otM*.  ..:„. .._:. \:,.-..      ..\^  ,,.-...  ^'w 
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li804'te  b9cM#  Jdti^tctor  tif  Hub  tbapi  S^tctmsMm^  nHd  te 
reteiMd  ibis  cb^urge  until  1910.  On  Urn  fitk  May^  l«(Ms  te  wv 
^Mmoted  Sufiwriiileudent  to  the  Rojtl  Mttseufh,  and  'perpltttld 
Pventdtoi  of  tke  Aotdemy  for  the  CnltivmlioD  of  the  Iti^nd  Am< 
The  zeal  with  yifkhh  he  kbouired  fot  the  impravem^ixt  of  tbM 
Academy  ia  ampAv  leetified  by  the  maiiy  Diaoouffte*  whitk  lift 
ooml^ot^^  fit  wdl  on  other  oocasiooB,  aa  ^(K)  im  the  f(totifil 
days  held  bv  the  Society.  And  it  was  owing  to  hii  eiteriiMe  m 
the  Diet  of  1809»  that  the  penaioiui  and  eahmee  granled  ^ 
afftiBt9  weire  ^iditi^ed,  aiul  ttat  twelfe  apfrainttD^eiits  (of  #hk^' 
too^tbirdi  QOBiposifig  a  fiiet  claai^  ^ere  placed  on  a  ha&didiMr 
feotiki;  thaa  the  others)  were  aibfcached  to  the  State  f^  the  Mp^ 
^rt  aM  en^Qiirageniitot  dL  atodentsi 

The  number  and  variety  of  Academies  of  ^hiohhe  Wii  tttddi  Ik 
aaembtfr,  Ifiark  hfat  tatiea  tastes  anA  pohmlta,  and  ^  genitral 
eeteeasi  in  ^hich  he  wlifi  heid»  In  1€06»  he  was  ohoseti  a^  ofdi«* 
MTy  foitnber  in  thte  Mathematical  Section  df  the  Royfcl  A^^- 
deiaj  of  the  Military  ScieiweBi  H^  had  already  been  elected 
one  of  the  Aoadiemy  of  Moaic*  In  1808>  b«  became  a  Mettb«r 
q{  the  Royal  Academy  of  literaty  HietorY  and  Antidnitiee :  am 
which  ktt^  occaaion  nia  '<  Introcmotory  DiecomM  '^  is  wortty 
<^pajrttcular  attenticn.* 

^  Kor  must  we  here  omit  to  mention  a  striking  proof  of  the 
unwearfed  regard  with  which  Edelcrantz  examined  and  weighed 
dl  die  .Tari^uA  interests  of  the  adeacee  And  th«  arts^  in  &e  ptan 
#hioh  he  sabmitted  to  the  Boyid  Academy  Cf  Stiencea  for  lh«k 
anttublishnient  of  an  Institirtibn  for  Teoh»^(^cal  EduMtidift* 
^iaJs  a  subject  surely  of  the  most  exteanito  interest)  imd  i»f  th^ 
deepest  importance;  but  how  few  of  ih^m  who  haVd  oM^ 
diemselTea  ot^cCdse  the  difficulties  that  obstruct/  the  ftcC^sa  m 
saienoe  are  abk  to  bok  back  upon  them^  and  deign  to  BtitSj  tbt 
their  removal^  that  future  tyros  may  no  longer  labour  fts  tbftiir 
predecessors  have  done^  Both  the  ihodo  in  #hich  he  pttsfbi/^ 
Uk  arrange  tho  system  of  initruelion,  and  the  MrlK>ft  trikdm  hi^ 
recommended  as  qualified  to  fill  the  situation  of  InHUHetdl*,  Weft^ 
imjp^tly  dhosen  by  the  Academy^ 

.  mt  some  sooiittieB  cf  which  Edelcrantz  was  a  nk^mbef  dftdft 
tt^ttired  a  more  constant  attendance  and  ex^rtibu  t^ti  his  pM, 
than  eiren  thos((  which  we  have  enumerated^  Thm  hb  i^A  at 
different  periodi  been  member  of  two  Building  Ccifttin!^^ ; 
Oa^ainnan  of  the  Committee  for  regukltnf  tho  Mifitf  aid  «ioir^ 
Qvei^had  th^  s^peritttmdenoe  ^  the  payiM^t  b(  thh  NdaH^ 
oqpwtclcd  with  that  estaUifthiiieiit.    He  tvas  t^fMideilf  b(  Ihe 

*  Beades  the  Academies  and  Societies  we  bare  just  mentioned,  Eddcraotz  was  a 
iMiBhiytffv<^iC(BMpmigataMafttyittUi8liiaadiBit  ^^fmitilimfAmm4ffk^i^dStf 
d.M  A^Mim  ^  Umnni  Pt^M^  i&maSMbt^  Kaiiiiiaifli<adii»  hiatfi^  at 


k  #A|filil^auS  i 
Agricultuie,  and  CoBaneroe»  at  Louden ;  o^lbeSociels  Itaiiins1iii»ili#illtl^i>^ 
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CdriSittl^  %f  tt^  Ittiprovietogni  of  the  Machinery  eriiploVei  m' 
if Hfitifii^tui'es ;  for  the  Eslablishnient  of  a  Fund  fbt  Civil  Pei!i-- 
iidH^;  «^  the  Iiitesttgatibii^Ootnmittee  oft  the  Ithproveni^titf  df 
A&  I^i^^ssfes  fbr  itoanufacttirrhg  Saltpetre  :  he  wa^  meriib^r  of 
Ijhfe  Odttitnittee  for  inqnirinfe  into    the  Coniposition  of  Rre- 
roekets,  &c.    He  had,  in  addition  to  all  this,  been  Chairman  6f 
the  Gertewtt  Ihsuratice  Establishment  since  the  year  1806 ;  and 
tb  this  ^Htftbllifehiritent  he  gav^  a  new  constitution,  possessing  the 
dbilbl^  advantage  of  retidering  it  more  useful  and  efficient  as  ail 
Sftiitftutibn,  ixi  the  satne  time  that  its  revenue  became  mdre  lu6ra^ 
tit^  ^bd  flottrishing ;  thus  <Jombining  and  mutually  advatrdwg' 
iibtet^istir  that  hid  hitherto  seemed  esserttidly  eonflioting. 
'  PWtfctitiil  talient^  ^uch  as  his  are  rare  in  a  maii  of  letter^,  yet 
86  M)y  kiidlK^  and  relied  on  was  his  capacity  for  conducting  th^ 
dic^utivti  deipattment  of  the  state,  that-  in  1808  he  received  i 
situation  under  Ihie  government  in  the  office  of  Chancellor  of  th^ 
6oikrt,    As  a  further  mark  of  favoiir,  on  the  24th  April  of  tiie 
isatoe  year,  he  was  complimeiited  with  the  distinguished  hotadUir 
df  being  made  Commjinder  of  the  Royal  Order  of  the  Polai*  St^f . 
-  During  the  ii^ferolutions  ih  politics  whixjh  characterised ,  th^ 
WliMe  (Jf  this  period,  it  wag  the  constant  endeavour  of  Edelcranft^-- 
k^ifeTaly  to  s<irtttiDize,  and  faitly  to  weigh,  the  merits  of  eveti^^ 
piropoisal  fdr  a  change,  and  next  to  explain  fully  the  triie  consfe-; 
q[ti<^ftees  to  which  it  Would  lead,  and  so  possess  his  couhtt^ioai^ 
i*rith  a  Mrell^founded  Opinion  of  what  should  be  Warrantable' 
hazarded  td  gain  th^se  results.    This  was  the  motive  whic;n 
actuated  him  to  take  the  share  he  did  in  public  business  in  1809, 
at  th*  Difet  of  which  year  he  was  President,  as  well  a^  at  tbt^tt' 
of  1810,  ldl2,  1»10,  181t,  and  1818,  in  the  last  three  of  whleh 
h^  Wte  alwa3^s  a  membet  of  the  Constitutional  Committee, 

Aftfef  the  rfevdltrtioh  ti^hich  took  place  in  the  governnient,  b^' 
Whiicll  the  present  King  of  Sweden,  then  Crown  Prince,  .Wa^ 
pla6^  W  the  hfead  of  affaii-s,  when  Bernadotte  considered  thttt 
iht  ittMittt«i66  of  an  Academy  of  Agriculture  Would  materi&tllr 
dblirduiJe  16  the  adtanc^iAent  of  the  various  arts  coilil^cted  Wittt' 
the  txxiA  economy  of  the  kingdom,  Eddcrailti  received  d  <idT&- 
.litisstoh  requesting  his  attendance  and  advice  at  its  brganisatibh. 
TTlfe  precis^  details  of  what  he  then  suggested  cannot  now  be 
ascertained,  but  the  general  result  of  his  activity  and  superfri-* 
teiidfetide  Was  immediately  attended  with  the  happiest  effects. 
Ht  bedame  thfe  Director  of  th^  Institution  imtafediateljr  on  itd 
feitaittiOtt  in  1812,  and  by  the  principles  on  which  he  arratigedi 
its  system  of  investigation  and  research,  he  ^a^  able  to  commtt4 
iatttt  to  it  a  power  of  accurate  yet  extensive  observation  krfd 
ihdtiiry,  sueh  as  to  ibake  its  efficiency  as  perfect  ds  the  cotnltfjf 
^Hh^/ddmltt6d  6^  required.  The  proofs  of  this  are  ^butldaMly 
futnished  in  the  Atmals  of  the  Royal  Academy  of  Agrfctrlttir^, 
^IcM  in  the  Aofittal  RepEirti?  antf  Kegist«r^  (Arsb^rdttels^  mt 
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Protocoller),  and  we  have  it  yet  more  decisively  e^aUished  by 
]|>oking  at  the  correspondence  which  he  personally  matntained 
in  uninterrupted  frequency,  with  not  fewer  than  22  Economic 
Societies;   a  field  of  occupation  surely  sufficiently  ample  to 
engage  the  whole  of  an  ordinary  man's  attention,  but  which,  as 
we  have  already  seen,  was  shared  by  Edelcrantz  with  other ^ 
engagements  that  alike  surprise  us  by  their  number,  their  diver* 
sity,  and  their  importance.    Yet,  perhaps,  the  strongest  proof 
of  the  sincerity  with  which  ail  these  pursuits  eng^ed  his  mind, 
may  be  confidently  referred  to  the  irrepressible  ardoar  with 
which  he  laboured  to  stimulate  the  activity  of  the  man  of  scieace, 
to  awsJLen  the  energy  of  the  philosophical  agriculturalist  or. 
artizan,  and  the  zealous  alacrity  which  he  ever  evinced  to  disse- 
minate new  facts,  to  promulgate  discoveries,  to  abolish  pre-^ 
jttdices  of  feeling  or  of  habit,  and  to  infuse  life  and  health  into 
the  remotest  ramifications  of  the  arts  of  his  country. 

On  the  24th  April,  1813,  Edelcrantz  was  named  President  of 
the  Royal  and  National  College  of  Commerce.  In  this  office 
his  talents  were  admirably  fitted  to  produce  the  happiest  efiects 
upon  the  most  momentous  interests  of  the' country.  He  distin- 
guished himself  particularly  on  the  occasion  of  the  discussioo. 
relative  to  the  Baltic  Company  on  1st  Nov.  1814;  on  the 
important  point  over  which  so  many  prejudices  have  balefuUy 
hunff  in  every  country,  of  permitting  the  use  of  foreign  vessels 
for  me  exportation  of  Swedish  wood,  on  the  12th  May,  1817 ;  on 
the  regulation  relative  to  the  use  of  native  shipping  in  the  export 
of  the  commodities  of  the  country  (Product-placat),  and  its 
abrogation  in  favour  of  the  vessels  belonging  to  the  Netherlands 
and  North  America,  on  the  30th  Aug.  1819,  &c.  On  these  great 
questions  of  state  economy,  Edelcrantz  always  advocated  Uie 
abolition  of  unnecessary  and  ill-judged  fetters  and  restraints 
upon  the  freedom  of  commerce  between  nation  and  nation;  nor 
did  he  hesitate  acting  on  the  dictates  of  conscientious  duty, 
fully  and  freely  to  lay  before  the  government  and  the  public,  his 
opinions  on  these  subjects,  even  when  he  stood  alone,  or  in  a 
small  minority  of  that  Board  of  Commerce  already  mentioned, 
of  which  he  was  the  official  head.  The  merits  of  the  principles 
of  liberal  intercourse  which  he  then  advocated,  it  is  not  the  pro- 
yince  of  his  biographer  to  enlarge  upon ;  but  even  those  who 
may  choose  to  question  the  soundness  of  the  principles  on 
which  he  acted,  must  confess  that  they  never  were  supported  by 
a  greater  weight  of  reason,  or  experience,  or  practical  detail, 
than  when  they  were  urged  by  Edelcrantz.  There  are  few  cases 
in  which  the  proposal  of  any  change  must  necessarily  awaken 
more  keenly  connicting  and  opposite  interests  than  those  that 
touch  commercial  regulations  of  old  standing;  but  to  the  honour 
of  Edelcrantz  with  respect  to  his  conduct  even  here,  his  memory 
Baa  already  received  justice,  and  in  proportion  as  prejudiceift; 
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4udl  bedeated  away,  it  will  become  more  and  more  appreciated, 
ttid  will  take  yet  higher  ground  in  the  judgment  of  the  country. 

Such  were  the  numerous  and  strong  proofs  which  Edelcrantz 
received  of  the  confidence  and  esteem  of  the  government,  and 
such  was  the  honourable  manner  in  which  he  always  discharged 
the  duties  it  imposed  upon  him.  On  the  9th  May,  1 816,  he  re* 
ceived  the  last  public  expression  of  regard  from  the  King  in 
being  elevated  to  the  rank  of  Baron,  into  which  he  was  intro- 
duced on  the  27th  Nov.  1816,  under  No.  356. 

The  many  services  rendered  by  Baron  £delcrantz  to  his  coun<^ 
try  are  not  to  be  found  so  much  in  separate  writings  or  treatises, 
as  in  the  actual  practice  or  execution  of  those  plans  which  it  was 
their  object  to  suggest,  and  which  are  embodied  in  the  improve- 
ments and  in  the  general  system  of  the  country.  They  were^ 
sometimes  brought  forward  by  himself  as  an  individual,  but  not: 
onfrequently  their  merits  embraced  interests  too  extensive  and 
momentous,  and  spoke  too  plainly  for  themselves,  to  allow 

government  to  hesitate  a  moment  in  adopting  and  supporting 
lem  as  their  own.  Some  account  of  the  greater  number  of 
them  may,  however,  be  found  preserved  in  the  Transactions  of 
▼arious  Swedish  and  foreign  learned  bodies;  and  not  a  few  of 
his  proposals  and  reports  have  been  deposited  in  the  archives  of 
the  Ck)urt. 

We  have  already  noticed  the  improvements  made  by  him  oit 
the  organisation  of  the  Telegraph,  so  great  as  to  procure  for  the 
new  instrument  the  name  of  Edelcrantz's ;  besides  this,  the 
principal  mechanical  inventions  of  his  are  as  follow  :  a  Steam 
£n^ne  of  a  simpler  construction  than  those  formerly  em{>lqyed. 
This  machine  was  applied  to  numerous  purposes ;  as  in  mines  to 
punq>  off  water;  to  the  Crown  Distillery  in  the  capital;  to  pro- 
mote the  operations  for  excavating  Telje's  Canal,  Sec.  With  a 
view  to  a  construction  of  this  engine  on  a  plan  stiU  more  simpli- 
fied than  this,  he  has  left  behind  him  two  different  ameliorations 
of  structure,  of  one  of  which  there  is  now  a  model.  The  next 
invention  we  shall  notice  is  his  new  Drying  Stove  for  all  Kinds 
of  Grain,  which  he  broug;ht  forward  in  1812,  and  which  eained 
at  once  for  him  the  unanimous  approbation  of  the  Roysu  Aca* 
demy  of  Sciences,  and  of  the  Academy  of  Agriculture.  It  is 
constructed  so  as  to  give  the  power  of  correcUy  regulating  the 
temperature  in  such  a  manner  that  the  germinating  power  of  the 
seea  may  be  preserved  unimpaired;  while  at  the  same  time 
the  heat  can,  mien  required,  be  raised  as  high  as  194^,  or  above 
that  point,  so  as  completely  to  destroy  the  weevil.  Another 
signal  benefit  conferred  by  Edelcrantz  on  the  manufacturers  of 
Sweden  was  the  introduction  among  them  ofa  Spinning  Machine, 
extremely  similar  in  principle  and  utility  to  the  famous  EngUsh 
mechanism,  the  secret  of  which  is  guarded  by  them  vrith  so 
much  jealousy. 
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Among  Ae  meelMttteal  iipparstttici  invehted  by  'EMbfMlitit 
the  promotioti  of  experitneai^  in  mechanical  philosoph^i  h^iti^ 
fli^  improved  Air  Pomp  \ehieb  if  e  hare  altidAdy  tnentiooed^  he 
has  left  behind  him  a  description  of  a  new  conBtruotion  tif 
l^apin's  Digester,  to  which  we  nave  briefly  adverted  in  a  form^- 

Ert  of  this  narrative,  as  having  been  made  by  hiiii  at  B^rlhl. 
this  new  form  the  lid  is  fixed  more  tightly  than  can  be  d^M' 
either  by  means  of  a  screw  or  of  a  leather  coverings  the  ela^ti^ 
city  of  the  vapour  is  accurately  measured,  and  the  whole  heai" 
required  may  be  applied  by  a  common  spirit  lamp<  Of  ^e 
other  reKcs  of  the  practical  applications  of  principle;  suggestdfd 
Igj  his  genius,  we  may  mention  the  account  of  a  curious  Statie 
Lamp,  in  which  the  oil  is  placed  in  equihbrium  with  a  sMaft 
quantity  of  mercury  ;-i— a  piece  of  mechanism  which,  operathlg 

Sthe  codipression  and  expansion  of  aerial  or  gaseous  bodies,  is 
le  to  produce  a  greater  degree  of  artificial  cold  than  any  other 
liiethod  Can  famish ; — an  Areometer,  on  a  more  minttte  seale> 
^A  capaMe  of  more  nice  and  accurate  adjustment  than  thos^ 
formerly  in  use ;  and  a  valuable  apparatus  for  the  maintenan^ 
of  a  determinate  and  equal  temperature,  during  the  pti^ce^s  df 
chethically  investigating  a  substance  under  the  action  ()f  ittteni^ 
beat.  Many  of  these  subjects  still  occupied  his  mind  as  he  lAy 
on  his  last  sick  bed,  and  it  was  from  it  tnat  he  dictated  some  OJ^ 
thdse  his  valuable  views  regarding  science  and  experim^ht, 
which  form  his  last  bequest,  and  which  ou^ht  to  preserve  long' 
in  his  country  a  fond  remembrance  of  him  who  has  left  hO 
fiimily  behind  him  to  emulate  his  fame,  or  enjoy  his  titl^.  . 

Edelcrantz  died  at  Stockholm  on  the  Idth  of  March,  182L 
He  was  never  married,  and  his  naibe  must  be  co^existent  ^itb 
his  own  individual  reputation.  But  that  name  is  surely  niade 
mcfte  ksting  by  the  hierits  of  him  who  adorned  it,  than  it  could' 
have  been  by  bis  having  his  loss  bewailed  by  the  fairest  nombei*' 
of  ad  affectionate  offspring.  A  tnan  like  him  must  long  survive- 
in  the  dearest  recollections  of  his  countrymen,  associated  itt 
their  minds  with  those  comforts  which  it  was  his  constant  bb|^t;t 
to  eherish  and  promote^  and  with  those  studies  and  pursuits  ih 
which  it  must  be  the  object  of  the  best  among  them  to  einulatc? 
him :  a  foundation  for  a  name,  surely  not  less  enviable  than  it  id 
lasting. 

fie  was  a  man  of  delicate  constitution,  and  the  age  of  67,  at 
which  he  died,  was  a  peribd  of  life  fully  as  advanced  as  his  frame 
deemed  to  promise.  Temperance  and  regularity  in  all  his  habits, 
a  thrnquillity  of  mind,  and  a  cheerfulness  of  disposition  long 
preserved  to  him  an  uninterrupted  period  of  health  which  h^ 
spent  in  unwearied  activity.  The  debilitating  disease  (Hsema- 
tufria)  whieh  carried  him  off,  did  not  make  its  appearance  until 
Ute  iantt  year  of  his  lifis^  Evefa  within  the  very  arms  and 
embrace  of  death  itself,  the  mind  of  Edelcranta.  teteAmd  itir 
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.  ¥igf|ir«  aiidJiiii  spirit  of  reseaveb  it§  wont^  ardour,  fLv4  )^  nPW 
\m^t  all  his  energies  oalmli^  to  study  the  dissolution  of  tl^e  bpdy, 
f^ni  the  extinction  of  the  vltftt  priacipief  It  is  on  tl^  veracity 
i>f  iOne  who  was  an  eye^rwitnes^  of  the  fnel^npholy  yetinter^^tinjp; 

.9peotaple»  that  it  is  related  that  Edelcrant^,  with  the  utfnoji|t 

.i9le«fness  and  preei«kio»,  watched  the  ebbing  of  the  tide  of  life, 
apd  measuring  its  progress,  compared  with  uie  lapse  of  th^  pas- 
sing moments,  foreknew  and  predicted  the  crisis  of  the  instant 

5%vhen  Ufe'^honld  cU)se.r^ItarriYed,  and  ^elcrant^  was  npxnore. 
Feiv;  men  have  possessed  a  <^papity  for  exertion  eqnal  to  that 

'^  Sdelemntz.  His  information  was  alike  remarkable  for  its 
lia^nrac^y  and  for  its  extent*  His  judgpaent  was  distinguished  by 
foUdify  and  perspicacity, — his  jj&bI  in  the  cause  of  science  and 
the  arts  was  unbounded;  and  these  qualities  gave  to  him  a 
power  of  eleariy  expounding  and  eloquently  enforcing  his  yiewf  > 

-which,  whenever  he  brought  forward  any  of  his  numerous  plai|s 
nf  general  benefit  and  practical  utility,  was  sure  to  prodnpe  in 

.hin^  the  most  agreeably  persuasive  powers  of  oratory. 

In  his  private  life  bis  manners  were  most  retired  and  unob- 
trusiye,  y>et  such  as  ever  commanded  respect,  and  sustained  the 
dignity  of  his  character.  E[is  h0U9e  wim9  ever  hospitable,  wit^ 
ilitt  exhibiting  profusion  i  and  his  conversation  wa«  alwavs  easy 
Md  sprightly,  yet  never  uninstructive.  Tbecpmpf^ny  which  he 
gathered  round  him,  without  being  too  rigorously  ei^clusivei  was 
iilways  composed  of  those  only  wno  could  fully  appreciate  and 

>9^ioy  the  intellectual  and  scientiJIp  topics  about  which  he  was 

.fond  of  holding  converse*  Such  a  general  conversation^party 
was  held  by  him  at  lea^t  once  each  week  during  his  residence  in 
th^  capital.  When  the  weather  wa^  fine,  he  ^ged  to  make  a 
practice  of  going  from  the  city  or  from  the  cabinet  to  the  trai|- 

fuilhty  of  his  country^tseat  Skugge,  situated  in  the  Royal  Doer 
*%rk,  and  which  he  emoyedas  a  gift  from  the  K^ing,  where  ho 
looked  out  upon  those  ouildings,  plantations,  and  parks,  around 
him,  which  had  been  all  planned  and  designed  by  himself.  In 
this  place,  however,  the  only  recreation  sought  by  his  active  and 
intelligent  mind  was  a  mere  change  <of  subject  upon  which  to 
occupy  it,  a  variety  in  the  kind  of  employment  which  was  to 
engage  bis  hours. 

Even  an  imperfect  delineation  of  the  character,  occupations, 
habits,  and  discoveries  of  Baron  A.  N.  Edelcrantz,  is  more  than 
the  author  of  this  little  biography  aspires  to.  His  object  has 
been  to  gather  a  few  detached  incidents  of  the  life  of  Edelcrantz, 
from  which  the  general  utility  of  his  proposals,  the  elevation  of 
^hi^  designs,  and  the  amiableness  of  his  private  character,  may 

•  \^  felt  by  the  reader  better  than  the  writer  has  been  able  to 
,pourtray  them  :  just  as  the  placing  before  an  observer's  eye  the 
;1^RP^arance  and  dimensions  of  some  of  the  parts  of  any  well- 

•  jp^;q[^rtional  etructure^  enables  him  to  r^iar  up  and  place  before 
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his  mind  with  zccmtucf  ^tmi  whole  which  they  coniribiite  to 
fonn ;  so  the  sketches  Kefe  gmm  laay  place  it  wiUiin  die  reader^s 
power  to  fill  up  the  outline,  and  to  fim  a  somewhat  jost  c<mcep- 
tionof  the  penetration,  the  depth,  and  tiMiiaoliditv  of  judgaaeirt, 
of  the  uncommon  versatility  of  talent,  of  the  nMg  various  pur- 
suits that  ever  aimed  at  adding  to  the  happiness  ^tii#8peciesy 
and  of  the  excellent  and  warm  neart  that  forms  the  cfnitilmof 
Edelerantz. 

To  those  in  whom  this  short  notice  of  his  Ufe  shall  awaken  4^. 
desire  of  more  intimate  acquaintance  with  the  details  of  his 
history,  we  may  recommend  the  masterly  treatises  of  which  he 
is  the  theme,  and  which  have  been  already  published  concern* 
ing  him.  These  are  the  Discourse  over  Baron  A.  N.  Edelcrants, 
already  in  the  second  edition,  delivered  on  the  7th  April,  1821, 
by  Gust.  Lagerbjelke  :  the  Eloge  over  President  Edelcrantz  by 
J.  P.  Billberg,  in  the  Transactions  of  the  Royal  Academy  of  the 
Military  Sciences  for  1821 ;  and  the  Discourse  (yet  unprinted) 
over  Edelcrantz  in  the  Swedish  Academy,  by  C.  P;  Hagberg, 
within  which  society  we  fondly  anticipate  that  his  memoiy  wnl 
long  remain  embalmed  in  the  esteem  and  gratitude  of  all  who 
revere  virtue,  or  love  their  country. 

The  translator's  office  here  expires  :  nor  will  he  obtrude  aay^ 
'  observations  of  his  own  upon  the  reader,  before  whom  he  has 
endeavoured  to  place  some  of  the  merits  and  interesting  life  of 
Edelcrantz.  He  does  not  in  the  least  doubt  that  his  ex^rtioBS 
in  this  sphere  will  be  considered  as  well  bestowed  by  the  lovers 
of  science  in  this  country,  to  whom  the  plain  and  simple  narra* 
live  just  closed  cannot  fail  to  prove  a  subject  of  agreeable  and 
useful  meditation.  It  is  his  only  regret  that  at  this  distance  of 
time  from  the  death  of  Edelcrantz,  such  a  character  as  that  of 
the  illustrious  Swede  should  not  yet  have  found  an  abler  pen,  to 
do  it  the  justice  it  deserves,  either  in  an  original  treatise,  or  in 
a  happier  translation. 


Article  II. 

Description  of  an  Instrument  for  ascertaining  the  Specific  Gravity 
of  the  Urine  in  Diabetes  and  other  Diseases^  By  W«  Prottt, 
MD.  FRS. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

GENTLEMEN,  JprU  9,  1885* 

A6  the  specific  gravity  of  the  urine  is  a  point  of  considerable 
importance  in  many  diseases  of  that  secretion,  and  particularly 
in  diabetic  affections,  and  as  the  common  method  of  determin* 
ine  this  by  weighing,  8cc.  is  troublesome  and  tedious,  I  wiui 
induced  some  time  ago  to  have  a  small  portable  hydrometer 
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constructeci  for  the  purpose,  of  which  the  following  is  a  sum* 
mar^  description. 


J^ 


i*\fa 


w 


I 


Fig.  1^  represents  the  instru- 
ment of  its  natural  size.  There 

is  nothing  peculiar  in  its  con- 
struction but  the  scale;  the 
oaoimbers  on  Which  are  always 

to  be  added  to  lOOO^the  assumed 

sp.gr.  of  water.  Thus  suppos- 
ing the  number  cut  by  the  sur- 
face of  the  fluid  be  30,  this 

indicates  that  its  spec*  grav. 

is    1030,   water   bemg    1000, 

&c. 

,    Fig.  2,  represents  the  other 

side  of  the  scale.   W  (opposite 

0  on  the  other  side)  is   the 

point  at  which  the  instrument 

stands  in  pure  water.      H  S 

or   healthy  statidard,    is    the 

mean  point  about  which  healthy 

urine    usually    ranges.      The 

portion  of  the  sctue  marked 

diabetes  is  that  to  which  the 

instrument   rises    in   diabetic 

affections,  &c. 
Thus  by  the  aid  of  this  little 

instrument    can    every  thing 

connjQcted    with    the   specific 

gravity  of  the  urine  be  easily 

determined  in  a  few  seconds  to 

a  degree  sufficiently  accurate 

for  all  practical  purposes.  The 

scale  is  graduated  for  the  mean 

temperature  of  60®;  but  the 

instrument  may  be  used  at  all  temperatures  between  40®  and 

80°  without  any  error  of  practical  importance.     When  used,  care 

should  be  taken  to  prevent  the  adhesion  of  air  bubbles,  and  the 

scale  should  be  depressed  be/oio  the  point  at  which  it  naturally 

stands  in  the  fluid,  in  order  that  the  instrument  may  rise  to  that 

toint.  The  degree  then  cut  (after  it  has  stood  a  few  seconds) 
y  the  surface  of  the  fluid  as  seen  from  below  is  the  specific  gra- 
vity. When  the  operation  is  completed,  the  instrument  is  to  be 
dipped  into  common  water,  and  wiped  dry  to  prevent  the  corro- 
sion of  the  metallic  part. 

I  am.  Gentlemen,  your  obedient  humble  servant, 

W.  Pkout* 
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Article  IIL 

A  Summary  View  of  t\e  Atomic,  Theory  qccordim  ti^  |Af  V^^f9r 
thesis  adopted  by  M.  Berzelius^    By  X  G.  CbiUjre%  FRS^ 

(GiMi/Jiiii«d/y*«ii  p.  109«) 

It  is  obviously  necessary  for  thia  pttrpo»e>  that  some  rab^ 
stance  should  be  fixed  upon,  the  w«ip^t  of  whose  atom  inay  be 
assumed  as  unity ;  Dalton  chose  hydrogen  for  his  wAtf  an  tbe 
substance  of  which  the  smallest  weights  enter  into  combination: 
he  has  been  followed  by  Davy,  ^twaA%  Henry,  Phillips,  and 
various  other  writers ;  whilst  W  ollaston,  Thomson,  and  Bene- 
lius  adopt  oxygen  as  their  lowest  number,  that  substance  bein^ 
of  all  otners  most  universally  present  in  inorganic  bodies.  On 
the  scale  of  chemical  equivalents  Dr.  Wollaston  reckons  ooEy^ea 
as  10,  Thomson  considers  it  as  1,  and  Berzeliusas  100.  It  is  of 
small  consequence  which  atom  be  selected  for  the  parpose,  er 
what  relative  value  be  assigned  to  it,  whether  1,  10,  or  100 ;  but 
whichever  be  chosen,  the  weights  of  the  atoms  of  all  other 
bodies  must  be  expressed  in  some  function  of  thai  unit. 

The  weight  of  the  atom  of  any  body  is  easily  detetmiped,  if 
we  know  correctly  the  composition  of  one  or  more  of  theconilM*- 
nations  it  is  capable  of  forming  with  any  other  body,  t^e  weight 
of  whose  atom  has  been  previously  ascertained.  Sulphur,  for 
instance,  combines  with  oxygen  in  several  proportions ;  in  the 
lowest,  100  parts  of  sulphur  take  50  of  oxygen ;  in  the  next, 
100 ;  and  in  the  third,  160  ;*"  numbers  which  are  in  the  ratio  of 
1,  2,  3 ;  we  may,  therefore,  assume  that  in  the  different  oxides 
an  atom  of  sulphur  is  united  successively  to  1,2,  and  3  atoms  of 
oxygen^  and  the  supposition  is  supported  by  various  eoni^derap* 
tions  of  the  other  combinations  of  sulphur,  as,  fcnr  instance^ 
those  of  tiie  sulphurous  and  sulphuric  acids.  The  lowest  cam** 
pound,  therefore,  may  be  considered  as  containing  an  atom  of 
each  element,  and  if  we  call  that  of  oxygen  8,  we  find  by  a  sim- 
pleproportion  that  that  of  the  atom  of  sulphur  is  16.t 

TW  example  is  sufficient  to  show  the  method  to  be  adopted 
i^  ^ioular  researches,  aiK],  it  is  evident  that  when  the  weight  of 
tb^  atom  of  any  one  body  is  ascertained,  it  nmy  be  employed 
for  determining  that  of  other  bodies. 

The  results  of  a  mineoral  analysis  may  be  calculated  on  the 
ajtoJ?(^c  theory,  and  the  inevitable  small  errors  of  experiment 
9Qi:rected  by  its  means. 

*  There  is  a  fourth  compound  formed  of  an  atom  of  sidphuicMU  aoid  vnkpd  W  aa 
ittom  of  sulphuric  add,  and  containing  100  sulphur  +  125  oxygen.  Its  atomic  ^f9S^ 
position  may  he  stated  as  just  mentioned,  or,  as  consisting  of  2  atoms  sulphur  +  5  atoms 
oxygen.    It  w.i^ot  necessary  to  SAjmoicabotit  it  in  tlus  place. 

f  I  i^pt  the  numhers  given  hy  Brande  and  Phillipf,  in  which  bydiogen  ii  taken  at 
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'   Sumose  we  hare  C^Qtund  that  a  solplincat  o£Jead  is  com* 

posed  of 

Lead .•....•  86 

Sulphur;.;;.;;..... ..•..  14 

V     100 

Here  a  certain  number  of  atoms  of  lead,  whose  total  weight  is 
86,  were  combined  with  a  certain  number  of  atoms  of  sulphur, 
whose- weight  is  14.  If,  therefore,  we  divide  86  by  the  number 
representing  the  weight  of  the  atom  of  lead  (whtcn  we  find  in 
the  tables  is  104),  and  14  by  that  of  the  atom  of  sulphur,  (16), 
suppressing  the  decimal  point  in  both  cases,  we  find  that  the 
compound  contains  82  atoms  of  lead  and  87  atoms  of  sulphur, 
numbers- which  are  very  nearly  equal.  Hence  we  conclude  that 
the  mineral  is  composed  of  1  atom  of  lead  and  1  atom  of  sulphur ; 
and  if  we  calculate  the  results  which  our  analysis  ought  to  .give 
on  this  supposition,  we  find  the  numbers. to  be 

Lead • 86-66 

Sulphur . , , 13-33 

which  accord  very  nearly  with  the  results  of  the  experiment. 

A  similar  operation  will  enable  us  to  find  the  atomic  coupon 
sition  of  all  other  binary  compounds,  whose  analysis  is  known. 

Let  us  now  take  an.  instance  of  some  more  com{uex  compounds, 
and  calculate  them  oatbe  data  .and  numbers  assumed  oy  Ber- 
zeHus.* 

Suppose  an  analysis  of  molybdate  of  lead  (a  ternary  combina- 
tion) had  given. 

Oxide  of  lead '•  •  61 

Molybdic  acid ; ;  39 

100 

We  find  in  the  annexed  table,  that  the  quantity  of  oi^gen  in 
oxide  of  lead  is  7*171  per  cent,  and  that  in  molybaic  acid  33*45; 
consequently  61  of  the  former  contain  4-37  of  oxygen,  and  39  of 
the  latter  13-04;  but  4-37  :  13-04  ::  1  :  3^;  or  the  oxygen  of 
the  acid  is  three  times  that  of  the  base ;  but  we  observe  in  the 
tables  that  the  base  contains  only  2  atoms  of  oxygen,  whilst  the 
acid  contains  3  ;  therefore  to  preserve  the  ratio  of  1  :  3^  there 
must  be  2  atoms  of  acid  to  1  oi  base.  The  results  of  the  analysis 
.calculated  on  these  data  give 

.  Oxide  of  lead 60-86 

Molybdic  acid 39-14 

lOO^O 

,  ,%  Jnwhidioxyg^  s  100.    Theo»lople•sntdmAral&.BCttdnl^  p.|)li^ 
New  Series,  vol.  ix.  x' 
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L#t  iiB  ii«t  l*k*  laiandytw  cif  copptf  pyrites,  ttrt^ 
that  it  has  given  us 

Copper  •..!.. V. •  •  34 

Iron.  ..••:...::...: 30 

Sulphur 36 

100 
The  aiom  of  copper  by  the  table  is  791*39 ;  that  of  iron 
678-43.    Therefore  ~-  =*  429  atoms  of  copper ;  —j  «  442 

atoms  of  irCMije  and  ■      ^  »  1789  atoms  of  sulphur.    Now  thes« 

numbers  are  nearly  as  1, 1  and  4,  and  consequently  the  sulghnt 
inust  be  equally  diTided  between  the  two  tnetals,  so  as  to  fbrdl 
bisulphuretSy  each  containing  1  atom  of  metal,  and  2  atoms  6f 
sulphur.  If  we  calculate  the  composition  of  the  pyrites  accord- 
ing to  these  numbers,  we  shall  have 

Bisulphuret  of  copper ; • 52*48 

Bisnlphuret  of  iron  • 47*52 

100*00 
Or  if  w^e  take  the  elements  separately, 

Copper 34*79 

Iron V 29-82 

Sulphur 36-39 

100-00 

which  agrees  very  nearly  with  the  experimental  results,  and 
confirms  their  accuracy. 

Let  us  now  take  tm  analysis  of  a  quaternary  compound,  a 
variety  of  emerald,  which  gave 

Atoma. 

Silica 68-64  or  oxygen  34-62  =  8 

Alumina 17-96  8-38  =  2 

Glucina. 13-40  4-17  =  1 

100-00 

By  the  tables,  we  find  the  respective  quantities  of  oxygen  in 
the  three  elements  of  the  mineral  as  stated  above.  iVow  w« 
may  consider  this  compound  (says  M.  Beudant)  in  two  ways, 
either  as  consisting  of  one  base  (glucina)  united  to  a  double  acid 
(silica  and  alumina),  or  as  a  double  salt  formed  of  the  silicate  of 
alumina  and  silicate  of  glucina  ;  both  views  lead  to  the  same 
conclusion.  l4  the  first  case  the  mineral  is  supposed  to  consist 
of  2  atoms  of  acid  (composed  of  4  atoms  of  sihca  and  1  atom  of 
alwaiM)  ^oarilMMd  wtM  1.4Mi»  ofgludna.    H  ittf  s«60iid 
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ififtnn^r'of  eottsideritig  tlie  ^onipoundfl^  the  |erterallawpf<($p6iief< 
by  BfSrzelius  requires  that  the  acid  6f  one  of  the  salt$  shditUi  h^ 
a  ottdtiple  by  a  whole  Dumber  of  the  acid  of  th#  6ther,  which 
may  happen  in  different  ways,  but  in  consequence  of  the  ten* 
dency  of  glucina  to  form  salts  with  excess  of  acid,  the  most 
simple  mode  is  to  consider  the  silica  as  ecjually  divided  between 
the  two  bases^  which  gives  us  a  quadrisilicate  of  glucina  afid  a 
bisihcate  t)f  alumina.  The  first  of  these  salts  contains  4  atonei^ 
df  silica  and  1  atom  of  glucina,  f6rmtng  1  atom  of  quadrisilicate; 
the  second  contains  4  atoms  of  silica,  and  2  atoms  6f  alnoiiM, 
forming  2  atoms  of  bisilicatC;  because  all  the  oxides  contain  the 
same  number  of  atoms  of  oxygen.  The  oomposition  of  the 
mineral  on  the  first  supposition  is, 

Quadrisilicate  of  alumina 86*28 

Glucina •••.»»»*»«.#  13*72 

...  100*00 

And  on  th#  second, 

toadrisilicate  of  glucina .  •' »  47*71 
isilicate  of  alumma • 52*^ 

100-00 
which  are  coxApdised  of 

^Silica 33*99 

Glucina . 13-72 

'Sai6a 33-9d 

^Alumina W*dO 

100-00 
Or,  ' 

8i»ea.  ..... SiaU 

Gteeina. 18*72 

Alumina. 18*30 

100-00 

JM  us  take  another  ejrampie  of  a  quateriiafy  e6m{MHliid  ^  a 
fieod  speeiiUen  of  the  mod^  of  reasoning  adopted  in  thete  6alOil* 
litidns. 

The  afiaiysift  of  zoisite  giv^ 

Alumina. ..^..  33  m  15*41  m  2 

Silioa ..i...  43  tt  21-82  ^p 

limt.... , 24*1    6"74c=tl 

ioo' 

In  this  caB(d  the  silica  nmst  be  do  divided  betwe^tf  ifhe  tWb 
badaK  as  t6  form  a  silicate  of  alumina  containing  2  atoma  of 
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m&ctL  mA  2  aloBiB  of  alvmiiiai  and  a  silicate  of  lime,  in  wkick 
the  quantity  of  the  oxygen  in  the  aoid  i»  equal  to  that  in  the 
Qxide ;  the  oxygen  in  the  first  salt  is,  therefore,  double  the  oxy- 
gen in  the  second.  Now  lime  contains  2  atoms  of  oxygen,  and 
silica  3  atoms ;  consequently  to  preserve  th^  equality  of  oxygen 
in  the  two  bodies,  there  must  be  3  atoms  of  lime  and  2  atoms  of 
silica.  The  total  quantity  of  oxygen  in  this  silicate  is,  thereSore, 
12,  and  that  in  the  silicate  of  alumina  24 ;  but  in  that  compound 
there  are  only  6  atoms  of  oxyg^en ;  therefore  the  salt  must  con- 
tain 4  atoms  of  silicate  of  alumina.    According  to  this,  we  have 

Silicate  of  alumina • .  59*47 

Silicate  of  lime  . 40-63 

100-00 
which  are- composed  as  follows  :  •  • 

/Alumina 30-66 

\Silica 28-81 

/Lime 26-13 

ISiUca. ..14-40 

Or, 

Alumina.. 30-66 

Lime •...♦ir.  .•  26-13    . 

Silica ....43.21 

Hence  if  the  substance  operated  oh  was  pure>  a  small  portion 
of  lime  has,  in  the  analysis,  been  confounded  with  the  alumina. 

As  another  example/  and  one  well' worthy" to  follow  the  pre- 
ceding, we  will  take  the  analysis  of  a  Variety  of  topaz.  The 
results  gave 

Oxygen.    Atoms. 

Aluminas .• 69  =?  27-6A  =•  6 

Silica,.....,,..^ ...34  »  17-10  =:3 

Fluoric  acid  .^....^. .... ....  . 7  =s  ,  5-09. c=  1 

100 

•  'We  may  consider  this  mineral  either  as  a  eompotmd  forttied 
by  the  combination  of  a  double  acid  (silica  >  ana  fluoric  acid) 
with  alumina;  or  as  a  double  salt,  consisting  of  one  base 
united  to  two  different  acids ;  that  is^  as  a  fluate,  and  a  silicate 
of  alumina.  In  this  instance,  the  alumina  naturally  divides 
itself  into  two  portions,  whose  quantities  of  oxysen  are  3  and  2. 
The  first  portiion  is  combined  with  a  quantity  ofsiUca,  contain- 
ing 3  atoms  of  oxygen,  and  forms  a  silicate ;  the  second  is  com- 
bined with  a  quantity  of  fluoric  acid,  whose  oxygen  is  1.  Hence 
it  follows  that  the  oxy^n  of  the  first  salt  is  to  the  oxygen  of  the 
second  in  the  ratio  of  6 .:  3,  or  2  : 1.  Now  fluoric  acid  contains 
2  atoms  of  oxygeuiaqd  ^lujpjnaS ;  the  bi*fduminoi|s  fluate  must, 
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therefore;  be  fiMied  of  4  atoms  of  alumina  and  3  atoms  oif  acid, 
in  order  to  preserve  the  ratio  of  2  :  1 ;  the  oxyeen  of  this  salt/ 
therefore,  is  18;. but  an  atom  of  silicate  of  alumina  contains 
only  6  atoms  of.  oxygen,  because  these  two  oxides  liave  each 
3  atoms ;  and  as  the  oxygeii  of  the  silicate  must  be  double  that 
of  the  fluate,  there  must  be  in  this  compound  6  atoms  of  silicate. 
On  thes^4ata  topaz  is  formed  of  > 

Silicate  of  alumina  .•••ir.«»».^«»«**  68*70 
Bi-aluminous  filiate  .«»•••••,••••#»•  31*30 

100:00 
Or,  taking  the  elements  separately, 

/Silica. 33-00 

\ Alumina ..., ♦....,...  35*72 

{Fluoric  acid •..,•..,..♦••..    7*61 
Alumina t  /i . . . .  f 23*67 

100-00 

Silipa,  .....•^••,*,,^^,,,.,^,.,,.  33-00 
Fluoric  acid  •  •  •» ^.., . ^  ....,,,•,.., ^ , .  7-.61 
Alumina.  ....,...,,.,,,.,...,,,.,,  59-39 

10000  . 
Or,- on  the  first  hypothesis, 

Fluo-silicic  acid  •  • •  • , •  •  •  40*61 

Aluminiu • 69*39 

100-00 

In  his  Nouveau  Systime  Miniralogigue^  Berzelius  fre<)ttently 
calculates  the  results  of  the  analyses  of  minerals  consisting  of 
metallic  alloys,  or  sulphurets,  from  the  quantity  of  oxygen 
which  each  irigredient  would  take  if  reduced  to  proportionate 
degrees  of  oxidation.  • 

An  ore  of  antimoniated  silver,  analyzed  by  Kkproth,  gave 

Silver. 77 

Antimony , . ,  23 

100 

and; its  atomic  constitution  is  thus  calculated,  by  Berzelius,^ 

Argent        771  prenantoxygene  in  de^r^sf  5.798.  2.  77     ' 
Antimoine  23j  proportioned  d'oxidation.  \2.850.  1.  23    : 

*  NiiuTefttt  Syst^me,  p.  50. 


Digitized  by  VjOOQ  IC 


343  Mff  ClUMm'i  JSmmr^  Vkui  Qf         [May, 

,  N0W  t)i#  waifliU  of  tUt  atoM  of  •Utir  m4  Mtia^fliny  ki  9^fu 
ztUttsVi  tiil^le  arei 

Silver ^  2703 

Antimony.  ,. «>  1613 

wd  tb#  protoxide  of  »Ur«r  contains  2  atooM  of  ojsygan,  and  thn* 
of  antimony  3|  and  no  lower  8ta4f8  of  oudation  of  oithar  ttMAl 
are  mentioned : 

2703  :  200  :.'  77  :  6-69 

1613  :  300  ::  23  :  4*27 

But  6*69  :  4-27  is  not  in  the  ratio  of  2  :  I ;  to  obtain  which, 
and  reduce  the  metals  to  a  proportionate  degree  of  oxidation, 
recourse  is  had  to  an  imaeioary  oxide  of  antimonyi  mt  a  lower 
decree  of  oxidation  than  the  lowest  known  oxide  of  Ihat  metal ; 
and  it  is  consequently  assumed  that  the  23  pans  of  antimony,  if 
reduced  to  the  state  of  oxide,  would  requir*  only  two-thirds  as 
much  oxy^n  as  by  the  tables  they  ought  to  take,  ts  this  good 
lo^c? 

We  have  now  to  exhibit  the  method  invented  by  the  satn« 
philosopher  for  denoting  the  eoxojposition  of  chemical  compounds 
oy  symbols,  '<  in  order  to  facihtate  the  expression  of  the  pro«- 
portions  ot  th«ir  elementsi  and  to  enable  us  to  state  briefly  and 
easily  the  number  of  elementary  atoms  which  any  of  them  may 
contain/'    The  nomenclature  is  wholly  taken  from  the  Latin* 

1.  Simple  bodies  not  metallic  are  denoted  merely  by  tlie  initial 
letter  of  the  Latin  name  of  each  substance^  even  though  the 
same  letter  be  common  to  some  of  the  metals;.  tbusS^smphur, 
C  =5  carbooicum,  P  =  phosphorus,  B  =  boracium,  (boron),  8cc. 

2.  A  metal  whose  initial  letter  is  not  common  to  any  other 
j^lementary  body  is  denoted^  like  the  preceding  substanees,  ^by 
that  letter  alone,  as  U  ra:  uranium,  K  =:  kalium  (potassium),  L 
=  lithium,  8cc. ;  but  if  the  initial  be  common  to  another  metal, 
or  to  either  of  the  simple  non-metallic  substances,  then  the  two 
iBrst  letters  are  taken  as  Si  =  silicum,  Au  =  aurum,  &c. ;  but 

"  if  both  the  first  Vnd  second  letters  be  common  to  more  than  one 
meUil,  then,  instead  of  the  second  letter  of  the  name,  the  Jirst 
different  consonant  is  annexed  to  the  initial  letter.  Thus  St  = 
stibium,  Sn  =s  stanmun,  &c. 

The  chemical  sign  only  denotes  a  single  atom ;  if  it  be  neces- 
sary to  eicpress  more  than  one  atom,  a  figure  is  placed  to  the 
left  of  the  sign ;  thus,  Cu  +  O,  denotes  oxiduloua  copper,  and 
Ctt  +  2  0,  oxide  of  copper ;  but  as  this  method  would  be 
inconveniently  long  for  expressing  the  composition  of  a  eom- 
pound  of  the  seoond  order,  Ber^lius  abridges  it  by  omitting;  the 
letter  0,  and  denoting  the  atoms  of  oxygen  by  dots  placed  over 
the  sign  of  the  base,  the  number  of  ilets  indicating  that  of  the 
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tkamM  of  pagrgeu  eoodbmed  with  it.    The  oxides  of  copper,  for 

iostaoc^,  inateikd  of  the  .preceding  signs,  .are  indicated  by  Cuj 

•  •  •  •  ^ 

itnd  Cu ;  the  sign  pf  sulphurous  acid  is  $,.  that  of  sulphuric  acid 

S,  and  so  on ;  and  in  the  salts  of  copper  Cu  S,  =:  oxidolous 

sulphate  of  copper,  and  Cu  S%  sulphate  of  copper;  the  little 
figure  placed  above^  like  an  algebraical  exponent^  indicating  that 
in  the  latter  compound  there  are  2  atoms  of  sulphur  or  sulfmurie 
acid  to  1  of  base. 
The  eompositidti  of  atoms  of  the  third  order  is  denoted  after 

the  same  manper ;  for  instance^  Ca  C'^  +'Mg  C^  represents  the 
piperal  called  dolo9nit€,  which  is  composed  of  an  atom  pf  car- 
bonate of  hme,  and  an  atom  of  carbonate  of  magnesia.    The 

formula  for  alum  is  K  S*  +  2  AL  S'  +  48  Aq;  and  indicates 
its  composition  to  be  1  atom  of  sulphate  of  potash  +  2  atoms  of 
sulphate  of  alumina^  4-  48  atoms  of  water  (aqua).  The  small 
exponential  figure  refers  only  to  the  initial  sign  immediately 
preceding  it ;  out  the  coefficient  applies  to  each  element  con* 
jtained  between  the  sign  +  ;  as,  for  instance,  in  the  preceding 
examples,  the  exponent '  means  that  3  atoms  of  sulphuric;  acid 
combine  with  the  atom  of  alumina  to  form  the  sulphate,  and  the 
coefficient  denotes  that  2  atoms  of  that  salt  are  taken. 

So  far  the  symbols  are  tolerably  simple  and  intelligible ;  but 
we  frequently  meet  with  such  expressions  as  the  following : — 
•••  •••  ••   •••  • .     ••• 

Al  Si,  siHcias  aluminicus  ;  Al*  Si,  silicias  bialuminicus ;  Ca'  Si% 
*  .  •     '•••  •••    ••• 

silicias  calcicus;  Ca'  Si^,  btsilidas  calcicus;  Al  S%  sulphas 
•»•   •••  ••    «•• 

aluminicus ;  Al  S,  sulphas  trialuminicus ;  Ca  S%  sulphas  calci« 
l^us,  Sec.  which  require  a  little  further  explanation. 

lia  order  to  understand  the  meaning  of  these  and  similar  for* 
iQulse,  it  is  necessary  to  state  some  peculiarities  in  Berielius's 
news  with  respect  to  the  composition  of  certain  bases.. 

If  we  refer  to  Thomson's  or  Phillips's  table  of  the  weights  of 
atoms,  we  shall  find  that  lime,  baryta,  strontita,  alumina,  mag« 
nesia,  &c.  as  well  as  most  of  the  protoxides  of  the  common 
aoetals,  as  lead,  iron>  tin,  mercury,  &c.  See.  contain  respectively 
1  atom  of  base  and  1  jatom  of  oxygen.  But  Berzelius  considers 
thtfxi  as  containing  2,  and  some  of  them  3  atoms  of  oxygen,  for 
the  foUowiog  reason : — ^'  If  we  take,"  he  observes,  '^  a  compre^ 
hensive,  ge^etral  view  of  the  compound  bodies  that  have  beea 
correctly  analysed,  we  find  that  many  of  them,  particularly  the 
oxides,  contain  decidedly  more  than  two  atoms,  and  that  it  moat 
frequently  is  the  tb^tilMMigatira  eleiMiU  which  enters  in  a 

Digitized  by  VjOOQ  IC 


344  Mr.Ckildreu's  Summary  View  of  ^  [Mat; 

sreftter  proportion  than  that  of  a  ungle  atom ;  soda,  oxide  of 
lead,  carbonic  acid,  sulphuric  acid,  &c.  may  be  quoted  as  fami- 
liar instances.  This  is  stm  more  observable  in  the  combinations 
of  compound  atoms,  as  in  the  salts,  where  several  atoms  of  the 
electro-negative  oxide  are  commonly  found  united  to  a  single 
atom  of  the  electro-positive.  On  the  other  hand  there  is  every 
reason  to  beheve  that  the  atoms  ^re  only  united  one  to  one  in 
tholie  bodies  which  manifest  weak  affinities,  as  the  gaseous 
oxide  of  carbon,  the  oxidules  of  copper,  mercury,  gold,  &c. ;  so 
that  we  may  presume  that  all  boaies  composed  of  an  atom  of 
base  and  an  atom  of  oxygen  have  more  or  less  the  characters 
of  sulfoxides.  It  appears,  moreover,  certain;  that  the  atoms  of 
the  stronger  acids  and  bases  contain  more  than  one  atom  of 
oxygen.  Since  the  number  of  simple  atoms  in  a  compound 
atom  must  necessarily  influence  the  form,  and  consequently  the 
properties  of  the  latter,  we  have  a  right  to  suppose  tnat  oxides 
which  contain  the  same  number  of  atoms  of  oxy^n,  have  at 
least  some  general  properties  in  common  which  distinguish  them 
from  those  that  have  either  a  greater  or  a  less  number.  Thus, 
as  we  have  reason  to  presume  that  the  oxides  which  contain 
only  1  atom  of  oxygen  have  the  weakest  affinities,  we  find  a 
whole  series  of  more  strongly  marked  salifiable  bases,  in  which 
the  number  of  the  atoms  of  oxygen  must  be  twice  as  great  as  in 
the  former,  and  therefore  it  is  probable  that  all  the  stronger 
bases  contain  two  atoms  of  oxygen.  Those  which  contain  three 
atoms  of  oxygen,  on  the  contrary,  are  weaker,  and  many  of  them 
may  even  be  electro-negative  with  respect  to  some  of  the  eIectl*o- 
positive  oxides ;  "*  that  is,  act  as  aciajB". 

Amongst  the  stronger  bases,  Berielius  includes  all  the  alka- 
lies and  alkaline  earths,  the  protoxides  of  lead,  silver,  cadiniiim^ 
iron,  copper,  tin,  zinc,  &c.  but  alumina,  silica,  and  some  others^ 
as  may  be  seen  in  the  table  at  the  end  of  this  abstract,  he  consi- 
ders as  containing  3  atoms  of  oxygen.  Now,  having  laid  down 
this  arbitrary  law,  two  consequences  follow,  which  the  student 
must  keep  in  mind,  or  he  will  be  liable  to  fall  into  error  when  he 
endeavours  to  translate  the  formulsB  into  common  language,  or 
compares  Berzelius's  atomic  weights  with  those  of  English 
authors.  The  first  is,  that  to  preserve  the  proportion  between 
the  weight  of  the  oxygen  and  that  of  the  base,  as  found  by  analy- 
sis,-Berzelius  has  been  obliged  to  double  the  weights  of  tlie  atoms 
of  all  those  elementary  substances  whose  protoxides  he  consi- 
ders as  containing  two  atoms  of  oxygen,  and  to  treble  those 
which  contain  three.  Thus  the  protoxide  of  lead,  according  to 
the  table  (see  oxidum  plumbicum), contains  percent  92*83  lead, 
and  7-171  oxygen,  and  7-171  :  92-83  ::  lOOf  :  1294-6;  but 

•  Essai,^.  114,  etseq. 
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the  weight  of  the  atom  of  lead  in  the  table  is  just  double  that 
number^  viz.  2589.  Again  the  composition  per  cent,  of  alumina 
is  aluminuna-5a-3,  oxygen  46-7,  and  46-7  :  63-3  ::  100  :  114'11 ; 
which  is  just .  one^third  of  the  tabular  weight  of  the  atom  of 

aluminum,  viz.  342*33.^  Hence  the  expression  C  S^  means  the 
neutral  sulphate  of  lime,  and  not  the  bisulphate,  which  at  first 
view  we  should  probably  suppose  it  to  represent,  for  as  the  Ume 
contains  two  hypothetical  atoms  of  oxygen,  the  salt  must  also 
contain  two  hypothetical  atoms  of  acid,  or  the  canon  would  be 
violated  which  requires  that  the  oxygen  of  the  acid  should  be  a 
multiple  by  a  whole  number  of  the  oxygen  of  the  base.  Hence 
when  we  find  such  a  symbol  as  the  preceding,  and  wish  to  read 
it  correctly,  we  must  remember  that  all  the  atoms  are  doubled, 
and  consequently  represented  by  numbers,  which,  to  reduce 
them  to  those  of  English  authors,  must  be  divided  by  2.    In  like 

manner  in  the  expression  Al  S^  (sulphate  of  alumina),  all  the 
atoms  are  trebled.  As  three  to  one,  aqcording  to  Berzelius's 
views/represents  a  neutral  salt,  so  an  equal  number  of  ^toms  of 
acid,  and  baserepresents.  o.  sdXt. mth  excess, of  base;  and  accord- 
ingly we  have  Al  S,  signifying  sulphas  txialuminicus. 

We  have  not  yet  quite  done  with  these  simple  views ;  another 

••*  ••* 
formula  remains  to  be  noticed,  namely,  that  of  Al  Si.  After 
what  we  have  just  shown  respecting  the  sulphas  trialuminicus, 
the  reader  will  probably  suppose  that  this  expression  means 
siUcias  trialuminicus.  No  such  thing;  it  is  the  neutral  com- 
pound, silicias  aluminicus.  But  with  respect  to  this  inconsist- 
ency, hear  Berzelius's.own  confession. 

*'  I  must  here  point  out  a  little  inconsistency  which  I  have 
committed  in  the  nomenclature  of  the  silicates,  by  applying  the 
term  silicias  to  combinations  in  which  the  oxygen  of  tne  base  iai 
equal  to  that  of  the  silica.  The  analogy  of  silica  with  acids  con-; 
taming  3  atoms  of  oxygen  would  require  that  this  appellation 
should  be  given  to  those  compounds  in  which  the  oxygen  of  the 
silica  is  three  times  that  of  the  base.  It  is  evident  that  these  are 
the  true  neutral  silicates,  and  that  the  first  are  salts  with  excess 
of  base,  since  the  alkalies,  by  decomposing  a  silicate  with  the 
assistance  of  heat,  always  reduce  it  to  that  point  at. which  the 
silica  and  the  base  contain  equal  quantities  of  oxygen.  However^ 
as  the  study  of  the  silicates  beloni^s  principally  to  that,  branch 
of  cjiemistry  which  is  chiefly  apphed  to  mineralog}r,  and  as  the 
nomenclature  of  the  numerous  degrees  of  saturation  of  silica 

*  To  reduce  Berzelius's  numbers  to  ThomM>n*«,  divide  by  100 ;  and  to  reduce  them 
to  Brande's,  multiply  by  j%.  Berzelius's  number  for  alumina  accords  pretty  nearly 
with  T1iomson*8,  but  not  with  Brande*8  or  Phillips's.  I  believe  the  former  to  be  OQr« 
rect.— C. 
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becbm^s  mtich  more  easy  by  this  method^  I  have  thbagbt  it  rigiit 
to  adopt  it"* 

Now  really  if  the  symbols  are  intended  **  to  faeilitate  the 
expression  ot  the  proportions  of  the  elements  of  chemical  com^ 
pounds,  and  to  enable  us  to  state  briefly  and  easily  the  number 
of  elementarjr  atoms  which  any  of  them  may  contain/  we  can 
hardly  conceive  any  contrivance  less  calculated  to  answer  its 
purpose !  For  here  in  the  very  same  table  we  have  two  expres* 
Mons  of  precisely  the  same  kind,  denoting  two  very  different 

sorts  of  compounds,  Al  Si,  representing  the  neutral  silicate  of 

alumina,  and  Al  S  a  subsulphate  of  the  same  base. 

Again  Ca^  Si^  denotes  one  neutral  salt,  silicate  of  limei  and 
Ca  6*  another  equally  neutral  compound,  sulphate  of  lime. 

The  formula  Ca'  Si*  represents,  as  we  have  just  stated,  the 

silicate  of  lime,  and  Ca^  Si*  the  bisilicate ;  the  acid  of  the  first 
containing  the  same  number  of  atoms  as  the  base,  and  that  of 
the  second  twice  as  many,  so  that  these  brief  nnd  easy  statements 
require  the  reader  to  multiply  the  dots  over  each  letter  by  their 
respective  exponents,  and  then  compare  the  ratios  of  the  pro- 
dncts  before  he  can  tell  whether  the  salt  be  neutral,  super-acid> 
or  with  excess  of  base.  This  indeed  is  easy  enough  in  the  two 
instances  just  mentioned,   but  it  will  probably  require  some 

reflection  before  the  reader  perceives  the  meaning  of  Fe'  S*  + 

6  Fe  S*  +  72  Aq,  and  finds  out  that  it  means  sulphas  biferroso* 
firricus  cum  aqua. 

The  symbols  of  organic  atoms  are  denoted,  like  the  inorganic, 
by  the  respective  initial  letters  of  the  Latin  names  of  the  Bub^ 
stances,  but  are  distinguished  from  the  latter  by  a  line  drawn 

above  the  letter.  Thus  A  =  acetic  acid,  C  =  citric  acid,  T  » 
tartaric  acid,  &c.  So  much  for  the  symbols.  That  they  are  on 
the  whole  ingeniously  contrived  we  do  not  mean  to  deny,  but 
that  they  are  necessary  or  useful  we  are  much  disposed  to  qaes*- 
tion.  At  all  events  they  should  be  consistent  with  themselves) 
and  the  anomaly  which  we  have  pointed  out  between  the  sul* 
pbates  and  silicates,  should,  as  it  Very  easily  might,  be  dons 
away.  If  a  cypher  be  required,  the  kev  should  be  con^- 
ttant)  and  apply  equally  to  every  part  of  it ;  t>ut  there  are  in  our 
opinion  many  and  serious  objections  to  the  adoption  of  symbols 
at  alL    In  the  first  place  it  requires  great  care  to  write  them 

*  SMftintf  Is  Xhoomto  FiopoxtiMit dtimt^tiiiy p« U0« 
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(fOrr^tljr,  fop  a  single  error  may  wholly  oervert  the  mewing  Of  a 
formula,  and  the  coaeequeoce  of  such  an  error  is  the  more 
eeriousy  because  it  cannot,  as  in  common  language,  be  readily 
detected  and  corrected  by  the  context.  The  errors  of  the  press 
too  are  more  likely  to  escape  notice)  and  thus  this  species  of 
danger,  from  inaocuraey  or  inattention,  beoomes  doubled.  Much 
habit  is  required  both  in  writing  and  reading  the  symbols,  as 
well  as  considerable  application  to  become  so  familiar  with  them 
as  instantly  to  comprehend  their  meaning,  especially  of  the  more 
complicated  formuTsB ;  and  after  all,  what  is  the  great  'benefit 
they  are  supposed  to  confer?  A  brief  and  easy  method  of  stating 
the  exact  composition  of  all  chemical  compounds.  For  the 
brevity,  it  is  more  than  counterbalanced  by  the  risk  of  error; 
for  the  facility,  it  requires  considerable  study  to  learn  to  do  that 
in  one  way  which  every  body  knows  how  to  do  in  another  with- 
out any  study  at  all.  But  it  expresses  the  exact  composition  of 
every  substance  in  all  its  minutise — the  number  of  atoms  of  bases 
find  acids,  of  the  electro-positive  and  electro,  negative  elements — 
and  they  are  too  compbcated  to  be  expressed  in  common  lan- 
g;uage  without  a  tedious  multiplication  of  Words.  Tbey  do 
mdeed  exnress  the  exact  composition  assigned  to  the  various 
compounos  by  the  hypothesis  of  Berzelius;  but  may  not  all 
those  compounds  be  reduced  to  much  simpler  forms^  and  conse- 
quently the  necessity  for  expressing  thern  by  this  short-hand 
character  be  done  away  with  ?  We  shall  try  this  question  most 
fairly,  by  comparing  the  results  of  two  or  three  analyses  calcu- 
lated on  Ber^elius^  system,  and  on  the  more  simple  views 
adopted  in  this  country ;  and  for  this  purpose  we  may  take  some 
of  those  copied  from  Beudant  in  the  preceding^  pages,  and  Arst 
that  of  a  variety  of  emerald  (see  p.  338),  The  weight  of  ati 
atom  of 

Silica =  16 

Alumina =   17* 

Glucina =26 

.  Proceeding  on  the  principles  already  explained,  we  obtain 
ihe  following  quotients  by  dividing  the  quantity  of  each  ftub«- 
stance,  aa  founa  by  the  analysis,  by  its  proper  atom. 

Atoms. 

5??*  =  429  =  8  of  silica. 

~  =  106  =  2  of  alumina. 

■—  z=    61  =  1  of  glucina. 

*  The  wci^ts  of  the  atomi  aie  from  PhiOips'B  table  except  fhat  of  aluInixu^  which  we 
talbe  fto9i  S«mU«n  £9V  Ae  leMM  gNu  la  tile  Mie  (|i.  2)46). 
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The  Bom  of  all  the  atoois  as  188*^  and  b^  the  rale  of  simple 
IHToportion^t  we  find  the  theoretical  composition  of  the  mineral 
to  be  per  cent. 

Saica. ..M'09 

Alumina «.••• «•  18*09 

Glucina.... ,13-82    . 

lOO-OO  . 
Analysis  of  zoisite  (p.  339).    The  atom  of  lime  =  28. 

Atoms. 

^  =  268.=  3ofsaica. 

?55?=  194  =  2  of  alumina. 

?^  =    86  =  1  of  lime.     , 

The  sum  of  the  atoms  therefore  =s  1.10,  and  the.theoi;eiical 
composition  of  zoisite  is,     . 

Silica 43-63 

Alumina ,  30-90 

lime .......  00...., 9. s.. ••••••••••  25-46 

99^ 

It  is  needless  to  multiply  instances,  as  any  analyses  compared 
in  the  same  way  must  obviously  give  the  same  results. 

Thus  we  see  that  all  the  complicated  statements,  and  still 
more  complicated  reasonings,  on  which  they  are  founded,  of 
which  we  nave  given  examples  in  the  preceding  pages,  may  be 
just  as  well  expressed  with  much  greater  simphcity,  and  that 
the  simple  statements  equally  furnish  us  with  a  test  of  the  accu- 
racy of  our  analyses.  Our  after  reasonings  as  to  the  mode  in 
which  the  elements  are  severally  united  in  the  actual  mineral, 
however  probable,  can  only  be  conjectural,  and  we  are  just  as 
likely  to  form  a  correct  estimate  on  the  simplest  as  on  the  most 
elaborate  system.  What  good  purpose  then  do  these  compli- 
cated statements  answer?  Do  they  teach  us  more  accurately  the 
true  constitution  of  mineral  substances,  or  the  mode  in  which 
their  elements  are  combined  ?  We  cannot  perceive  how.  They 
do  indeed,  as  we  have  said  of  the  formul®,  give  a  detailed  view 

•  IS  X  8  «  12S 
17  X  8  »    94 

S6  »    86 

I8S 
1 188  s  188  i  100  i  jT,  and  jt  »  68*09,  andiOKritlitlie  other  stonn.     ~ 
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of  llieir  aullior's  hypodiesMy  bixt  do  they  therefore  prove  its 
accuracy?'  It  seeniB  to  us  to  be  reasoning  in  a  circle.  The  for- 
mula are  made  for  the  hypothesis,  and  Uie  hypothesis  supports 
the  formulie;  but  what  arguments  can  be  deduced  from  DOth 
together  to  render  it  more  probable  that  alumina  and  silica  con- 
taia  3  atoms  of  oxygen,  and  lime,  baryta,  See.  2,  than  that  each 
of  those  substances  is  composed  of  1  atom  of  base  and  1  of  oxy- 
gen ?  In  point  of  fact,  both  views  come  to  the  same  thing ;-  for 
if  we  assume  lime  to  contain  2  atoms  of  oxygen,  the  weight  of 
ihe  atomof  the  base  (as  stated  above)  must  necessarily  fa^  dou-^ 
Ued,  so  that  in  reality  whether  we  represent  sulphate  of  lime 

by  the  formula  C  S,  or  Ca  S^,  we  equally  express  a  triple  ratio 
of  the  oxygen  of  the  acid  to  that  of  the  base,  and  so  in  all  other 

cases ;  for  Al  S  =  Al  S^.  The  adoption  of  the  latter  formula, 
therefore,  is  as  if  one  should  expect  to  approach  nearer  to  the 
truth  of  a  proportion  by  writing  999  :  666,  instead  of  3  :  2. 

But  pernaps  it  may  be  argued  that  the  hypothesis  presents  a 
correct  view  of  the  analogies  subsisting  between  all  oxidated 
bases,  and  enables  us  to  arrange  them  in  separate  orders  accord- 
ing to  certain  characteristic  properties  by  which  the  oxides  of 
one  order  may  be  distinguishea  from  those  of  another.  The 
observations  of  M.  Mitscherlich  seem  to  demonstrate  that  such 
distinct  orders  actually  exist,  and  as  the  subject  is  both  curious 
and  iniportant,  and  because  we  would  not  willingly  suppress  any 
argument  that  may  appear  favourable  to  the  hypothesis,  we 
shall  dwell  a  little  upon  it,  although  this  paper  has  already 
exceeded  the  limits  we  had  originally  prescribed  for  it. 

We  have  another  motive  also  for  doing  so.  We  know  that  one 
of  the  first  crystallographers  of  the  present  day'*^  thinks  favoura- 
bly of  M.  Mitscherlich 's  theory,  and  our  respect  for  bis  opinion 
would  alone  induce  us  to  treat  it  with  attention.  It  would  give 
us  great  pleasure  if  that  gentleman  would  take  up  the  subject, 
and  correct  any  errors  that  either  ourselves  or  others  may  have 
fallen  into  concerning  it. 

'  M,  Mitcherlich  observed  that  certain  bases,  saturated  with  the 
same  acid  to  the  same  degree,  affect  the  same  crystalline  forms, 
and  that  lime,  magnesia,  and  the  protoxides  of  iron  and  manga- 
nese compose  in  this  manner  one  class  of  what  he  has  called 
isomorphom  bases  ;  whilst  alumina  and  the  peroxides  of  iron  and 
manganese  form  another.  He  showed  also  that  isomorphous 
salts  have  the  property  of  crystallizilas  together,  concurring  in 
an  uniform  manner  in  the  formation  otone  and  the  same  crystal. 
'M.  Mitscherlich  supposed  that  the  primary  forms  presented  by 
isomorphous  bases  are  really  identical,  and  that  this  identity 
necessarily  results  from  a  similarity  in  their  atomic  constitution, 

Digitized  by  VjOOQ  IC 


360  Mr.  Ckiidret^i  Buinmty  Kim  &f  [If  at^ 

that  18,  ia  the  proportions  of  oxygen  eontatned  in  0^  eUmetiftl 
of  the  ieomorphons  crystals ;  aM  that  nrhererer  this  atofttto' 
mmiUrity  exists,  identity  of  crystalline  form  will  dways  be  «li# 
result.  Thus  he  says  the  oxygen  in  the  phosphorous  and  adl#.« 
ntous  acids  is  to  that  in  the  phosphoric  and  arsenic  adds  as  3 ;  A< 
In  the  biphospbate  and  binarseniate  of  potash,  the  oxygen  M 
the  base  is  to  that  of  the  acids  as  1  : 5,  and  to  that  of  die  watw 
of  crystallization  as  1  :  2. 

Hence  the  only  difference  between  these  salts  consists  in  th# 
radicle  of  the  acid  of  one  of  them  being  phosphorus,  and  that  of 
the  other  arsenic ;  and  all  the  salts,  which  difibr  only  in  thii 
manner,  are  said  to  present  identical  crystalline  forms. 

Berzelius  has  made  considerable  use  of  Mitscherlich's  hypo^ 
thesis  to  bring  together  as  one  species  all  the  varieties  of  garnet, 
as  well  as  those  of  amphibole,  mica,  and  several  other  minerals ; 
and  in  vol.  ix.  New  Series,  p.  70,  of  the  Annah  of  P/nlo$ophyp 
our  readers  will  find  an  abstract  from  Wachtnaeister's  paper,  m 
the  Swedish  Transaciionsi  containing  a  description  ana  analysis 
of  13  varieties  of  garnet,  all  of  which,  with  only  one  exception^ 
proved  to  be  constituted  of  an  atom  of  a  silicate  of  a  base  con^ 
taining  3  atoms  of  oxygen,  as  alumina  and  peroxide  of  iron, 
combined  with  an  atom  of  a  silicate  of  a  base  containing  2  atoma 
of  oxygen,  as  lime,  magnesia,  protoxide  of  iron,  and  protox* 
ide  01  manganese. 

M.  Beudant  has  the  following  remarks  on  the  same  subject* 
After  observing  that  it  is  scarcely  possible  to  obtain  artincial 
salts  in  a  state  of  purity  by  crystallization  from  a  liquid  holdin^^ 
several  salts  in  solution,  unless  they  differ  very  materially  ii^ 
point  of  solubility,  in  which  case  they  crystallize  in  succession, 
one  after  the  other,  he  says,  "  if  on  the  contrary  they  are  neariy 
equally  soluble,  they  all  mix  together  in  greater  or  h^ss  propor>*' 
tion,  and  not  one  of  them  will  oe  pure*  These  mixtures  often 
happen  indifferently  with  every  species  of  salts,  so  that  they 
appear  to  be  the  mere  effect  of  chance,  and  in  that  case  the 
extraneous  portion  is  always  in  very  small  (quantity*  But  mix* 
tures  ocour  under  certain  circumstances  which  it  is  very  inipoit- 
ant  to  understand,  and  may  then  take  place  in  all  sorts  ofpro* 
portions,  wherefore  sometimes  no  particular  ingredient  sensibly 
predominates.  In  general  it  is  observed  that  salts  of  the  same 
order  of  composition  unite  most  readily,  especially  when  they 
have  nearly  similar  crvstalline  forms.  Thus  all  the  species  of 
alum  have  such  a  tendency  to  mix  together  that  it  is  extremely 
difficult  to  counteract  it,  and  they  cannot  be  completely  sepa- 
rated when  once  united,  even  by  repeated  crystallizations.  Mix- 
tures of  the  same  kina  occur  between  nitrate  of  baryta  and 
nitrate  of  lead ;  between  the  nitrates  of  potassa  and. soda ;  an^ 
the  sulphates  of  iron,  cobalt,  nickel,  &c. ;  also  between  the  sul- 
phates of  zinc,  soda,  and  magnesia,  &o.  &c.    These  mixtures 
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ttot  only  occur  when  a  solution  contains  merely  the  saltis  of  tbci 
above-mentioned  groups^  but  if  a  great  number  of  gcdt&  be  dif« 
sOlTed  in  the  same  Uquid,  they  will  form  by  preference,  so  th^t 
it  ittay  be  said  that  salts  belonging  to  the  same  order  of  compo* 
sition,  seek  each  other,  as  it  were,  to  crystallize  together,  and 
mix  in  every  proportion. 

^^  In  the  case  of  the  mixture  of  different  salts  of  the^  same 
formula,  it  is  observed  that  the  ci^staUine  forms  are  not  sensibly 
affected,  fbr  such  salts  have,  if  not  identical  forms,  at  least  forms 
of  the  same  kind,  and  very  nearly  allied  with  respect  to  their 
angles;  as  was  first  observed  by  M«  Mitscherlich.  Hence vre 
can  imagine  that  at  the  moment  of  their  becoming  solid,  a  certain 
number  of  the  molecules  of  one  salt  may  be  substituted  for  those 
of  another  without  occasioning  any  irregularity  in  the  crystalli- 
£ation.  This  identity  of  formulas  is  not  only  observed  between 
salts  with  the  same  acid,  and  having  different  bases  of  the  sanie 
degree  of  oxidation,  but  also  between  salts  of  the  same  base,  or 
bases  of  similar  degreed  of  oxidation,  that  have  different  acids 
of  the  same  order  of  oomposition.  -  Whence  it  results  that  not 
only  salts  of  different  bases  have  analogous  forms,  more  or  less 
nearly  allied,  but  also  that  salts  having  different  acids  are  simi- 
larly circumstanced.'** 

'^  Mixtures  of  substances  belonging  to  th^  same  formula  of 
composition  are  also  extremely  frequent  in  nature  both  in  simple 
and  multiple  compounds ;  but  as  we  cannot  in  this  case,  any 
more  than  in  that  of  artificial  salts,  separate  at  will  the  imme- 
diate principles  of  these  bodies,  it  is  only  by  the  consideratioii 
of  their  analyses  that  we  can  arrive  at  a  knowledge  of  tboa# 
mixtures.  Now  by  this  consideration,  we  find  in  the  simfde 
compounds,  that  such  or  such  an  oxide  is  replaced  by  such  or 
such  another  belonging^  to  the  same  order  of  composition.  For 
instance,  in  stones  accidentally  coloured  by  a  combined  oxide, 
we  find  that  the  colouring  principle  is'  some  oxide  which  replaces 
either  that  which  serves  as  base,  or.  that  which  plays  the  part  of 
an  acid.  Thus  in  the  silicates  with  base  of  lime,  or  the  bioxide 
of  calcium,  the  colouring  matter  is  frequently  thebioxide  of  iron, 
and  its  quantity  is  such,  that  its  oxygen  is  precisely  equal  to 
that  of  the  lime  that  is  wanting.  It  follows  that  the  sum  of  the 
oxygen  of  the  lime,  plus  that  of  th^  bioxide  of  iron,  is  exactly 
equal  to  the  quantity  of  pxygen,  which  the  lime  would  contain 
in  the  pure  colourless  silicate.  In  silicates  with  base  of  alu- 
mina, or  the  trioxide  of  aluminium,  the  colouring  matters  are 
the  trioxide  of  iron,  the  trioxide  of  manganese,  &c.  sometimeU 
both  ;  and  their  quantity  is  such  that  their  oxygen  is  equal  t6 
that  of  the  deficient  alumina. 

"  In  multiple  compounds,  one  or  other  of  the  immediate  prill- 

*  Tiait^  Elementtdre,  fte,  p.  S44. 
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oiplea  is  often  replaced  by  one  or  more  p^Ilciple^  of  the  same 
formula,  whose  q uantil]^  varies  iadefiniteiy  in  different  anal^es, 
but  is  always  such  that  its  oxygen  is  equal  to  that  of  the  princi- 
ple replaced :  hence  if  we  take  on  the  one  hand,  the  oxygen 
contained  in  the  common  acid,  and  on  the  other  the  sum  of  the 
quantities  of  oxygen  contained  in  the  basses,  we  obtain  numbers 
which  are  precisely  in  the  same  ratio  to  each  other  that  they 
would  be  if  the  compound  were  perfectly  pure,  %  We  are  even 
led  to  the  knowledge  of  cases  in  which  one  of  the  immediate 
principles  is  replaced  hy  another  with  a  totally  different  acid, 
the  base  either  remaimng  the  same,  or  being  itself  different 
Thus  silicates  of  lime  are  replaced  by  aluminates  of  the  same 
base,  or  by  aluminates  of  bioxide  of  iron,. &c/'* 

M.  Beudant  then  goes  on  to  illustrate  the  preceding  observa^ 
lions  by  examples,  and  gives  a  sort  of  receipt  for  making  garnets, 
or  rather  endeavours  to  show  how  one  compounded  of  many 
elements  may  be  divided  into  several  others  of  more  simple 
composition. 

We  shall  quote^  with  some  abridgment,  his  first  example. 

^'  There  are  garnets  obviously  of  the  following  composition : 

Silica  • 41  containing  oxygen  20*60  or '2  atoms 

Alumina ....  22  10-27       1 

Lime 37  10-39       1 

.Too 

^^  which  indicates  2  atoms  of  silicate  of  alumina,  plus  1  atom  of 
silicate  of  lime ;  and  a  series  of  direct  analyses  presents  a  multi* 
tude  of  other  results  that  can  only  be  explained  by  calculating 
them  on  the  atomic  system.  Thus  the  connexion  between,  the 
following  analysis  and  the  preceding  is  by.no  means  obvious. 

Silica  • 37*00  containing  oxygen  18'61 

Alumina 13-60  6-30 

lime 29-00  8-14 

Magnesia 6-60  2-51 

Trioxideofiron 7-60  2-30 

Trioxide  of  manganese    4-75  1-41 

98-25 

*^  If  we  collect  the  oxygen  of  the  bases  of  the.  same  order, 
namely,  the  alumina,  trioxide  of  iron,  and  trioxide  of  manganese, 
on  the  one  hand,  and  that  of  the  lime  and  magnesia  on  the  other, 
we  find  that  the  quantities  of  oxygen  in  the  acid  and  bases  are 
not  far  from  the  ratio  of  2,  1  and  1 ,  consequently  the  new  gar- 
jiet  very  nearly  harmonises  with  the  former. 

.   *  Tmte£14meittaiz€,.&c,p»S48. 
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''  Further  to  illtwtrate  our  analysis,  let  us  insulate  each'  of  the 
species  df.  garnet  contained  in  the  mixture.  If  we  employ  the 
trioxide  of  iron,  to  make  a  melanite  garnet  (enfaisant  un  grenat 

melamte)  of  the  formula  2  F  Si  +  Ca^  tSi",  we  must  take  a 
quantity  of 

Trioxideof  iron,  whose  oxygen  =  2*3  corresponds  to  7*50 

Silica 4-6  9-14 

Lime 2-3  8-19 


24-83 


*'  There  remains  a  portion  of  lime  whose  oxygen  is  6  84,  with 
which  we  may  make  a  grossular  garnet  (dpnt  ou  peut  faire  un 

gremit  grossulaire)  of  the  formula  2  A  Si  +  Ca*^  Si^,  by  taking 
a  quantity  of 

Silica,  whose  oxygen  =  11*68    corresponds   to  23*22 

Alumina 5*84  12'5() 

Lime 5*84  20-79 


56-51 


"  There  then  remains  a  quantity  of  silica  whose  oxygen  is 
2*33,  and  to  use  it  up  (ptmr  remploi/er\  we  may  first  make  a 
garnet  of  alumina  and  magnesia  {on  pent  /aire  d^abord  tin  grenal 

d\thunUie  et  magmsic)  of  tlie  formula  2  A  Si  H-  M'  Si*,  by  tak- 
ing a  quantity  of 

Silica,  whose  oxvgen  =  ()'92    corresponds   to    1-83 

Alumina 046  0-98 

Magnesia 0*46  I -19 

T-00 

.  "  Lastly,  we  shall  make  of  the  remainder  (pu Jim  de  reste)  a 
garnet  of  manganese  and  magnesia,  of  the  formula  2  Ma  Si  4- 
M^  Si*,  by  taking  the  residual 

Silica,  whose  oxygen  3=  1-41    corresponds   to   2*80 
Trioxide  of  manganese     ()*705  *-^'38 

Maornesia 0705  1-82 


7  00 
*'  All  these  products  subtracted,  there  only  remains 

Trioxide  of  manganese 2*38 

Magnesia .' . 3-47 

.         .  ^'^^ 
New  Ssriss,  Vhil  ix.  2a" 
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^  which  may  be  regarded  as  merely  in  the  state  of  mixture ;" 
and  of  which  M.  Beudant  cannot  make  any  thing  further.  He 
continues, 

'^  Thus  we  see  that  the  garnet  in  question  contains 

Melanite  garnet 24*83 

Calcareous  garnet 56*51 

Aluminous  and  magnesian  garnet  ....     4*00 
Manganesian  and  magnesian  garnet  . .     7'00 

Trioxide  of  manganese  (mixed) 2*38 

Magnesia  (mixed) 3-47 

98-19 

This  is  taking  a  peep  into  Nature's  workshop  with  a  ven- 
.  ^eance,  and  it  is  really  a  pity  that  all  the  elepi^ents  of  the  analvr 
SIS  could  not  be  worked  up ;  quite  provoking  that  Nature  should 
have  employed  nearly  six  per  cent,  of  matter  in  Aerway  of  mak- 
ing a  garnet,  more  than  M.  Beudant  wanted  for  his,  and  still  more 
so  that  all  the  elements  should  be  in  exact  definite  proportion  in 
the  first  compound,  and  not  in  the  last,  so  ingeniously  dished  up 
from  the  several  ingredients  of  melanite,  grossular,  &c.  &c.  into 
this  garnet  olio  !  Other  similar  examples  are  given  from  the 
analyses  of  axinite  and  amphibole,  but  the  reader  will  probably 
think  the  preceding  quite  sufficient. 

M.  Beudant  concludes  the  chapter  by  observing,  that  the 
above  method  of  discussing  the  analyses  of  minerals  is  the  only 
way  to  form  a  clear  idea  of  their  composition — every  other  mode 
of  looking  at  them,  he  says,  "leads  merely  to  vague  ideas,  or 
rather  leads  to  nothing  at  all.  The  common  plan  of  giving  the 
weights  of  the  insulated  ingredients  generally  presents  only  a 

t>arcel  of  incoherences,  and  it  is  this  bad  method  that  has  so 
ong  prevented  the  immediate  application  of  chemical  researches 
to  mineralogy,  by  concealing  all  the  advantages  that  may  be 
derived  from  them."  We  strongly  suspect  we  shall  adhere  to 
the  bad  method,  notwithstanding. 

With  respect  to  the  term  isomorphous,  M.  Beudant  very  pro- 
perly remarks,  that  it  cannot  be  received  in  a  rigorous  sense,  and 
that  it  frequently  merely  indicates  a  very  strong  analogy,  the 
forms  of  substances,  said  to  be  isomorphous,  diffigring  omy  very 
slightly  in  the  measurements  of  their  corresponding  angles. 

The  late  M.  Haiiy  was  not  a  convert  to  the  new  views  adopted 
by  MM.  Mitscherlich  and  Berzelius.  After  stating  their  ideas 
respecting  pyroxene,  he  says,*  "  they  were  not  led  to  these 
conclusions  by  direct  observations  on  the  different  sihcates  con- 
tained in  the  pyroxenes,  but  deduced  them  from  observations 
made  by  M.  Mitspherlich  on  different  substances  obtained  sepa- 

«  TTatt^deMin^ralogte,  Second  Edition,  p.39. 
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lately  by  chemieal  processes^  and  compounds  6f^tr^%  Bil&^i 
combined  with  the  same  apid."  M.  Mitscheriich  has  <^ii6f^ 
three  crystallized  substances  found  in  nature  lis  toaldgoas  to 
those  he  obtained  artificially^  namely^  the  sulpbitds  of  XhkAf 
baryta  and  strontita.  "These  analogous  compoufMls»^  obserVeti 
M.  Haiiy,  "  of  three  bases  combined  with  the  same  acid  shouM 
have  the  same  primitive  form,  and  M.  Mitscherlich  withoiti 
doubt  has  examined  closely  into  the  matter  to  satisfy  himself  if 
this  example  be  favourable  to  his  views.  The  fact  is  obvioUi^I]^ 
Otherwise,  The  primitive  form  of  sulphate  of  lead  is  a  re<3t(iil<» 
gular  octohedron,  and  consequently  incompatible  with  thil  ti 
sulphate  of  baryta  and  sulphate  of  strontita,  which  th  a  right 
thomboidal  prism.  Moreover  the  angles  and  dim^nsioiis  <>f  wi§ 
prism  differ  obviously  in  (he  two  species,  the  angles  of  thebftjid 
ni  the  sulphate  of  baryta  being  10^  82*  and  78*  28',  and  iti  suU 
phate  of  strontita  104^  28'  and  76^  12'. 
'  "  M.  Mitscherlich  has  not  been  more  fortunate  in  th^  identttf 
of  fbrm  which  he  fancies  be  has  discovered  betweto  tw6  othef 
natural  substances,  whose  composition  has  nothing  in  commM^p 
namely^  sulphate  of  copper  and  axinite.  The  three  angles  tHli^ 
measure  the  incidences  of  the  faces  of  the  parallelopipedons,  th^ 
primitivef  form  of  those  two  substances,  are,  fbr  the  sulphate  6t 
topper,  the  firat  124°  2'  j  the  second  128^  37';  and  th«  thifd 
109^  32';  whilst  for  axinite  two  are  right  angles,  and  thfr  tfeirtl 
IS  lOl^  SCy.  Such  are  the  contrasts  which  M.  ]IIit$€)h^Bfih 
iakes  for  characters  of  identity/* 

The  form  of  the  crystals  of  sulphate  of  magnesia  and  sul^liftf 
6f  zinc  iS,  according  to  Haiiy,  a  rtg^ht  prism  With  a  square  Ms^j^ 
t^rmiiiated  very  commonly  by  a  right  quadrangular  pyranlii^^i 
M.  MitscherHch  quotes  them  as  ^^  another.  exaii)|ple|  btH  the^ 
angle,"  says  Haiiy,  **  formed  by  two  of  the  faces  of  the  pymt&iii 
taken  on  two  opposite  sides  is  about  10^  greater  in  the  sw^hali^ 
of  ipagnesia  than  in  the  sulphate  of  zinc. 

**  Moreover,  how  is  it  that  the  results  announced  by  M;  MIfc* 
$cheriich  are,  on  every  side^  in  contradiction  to  those  prectenl^l 
by  natural  productions,  as  if  af&nity  played  a  different  part  inliU 
htboratoty  to  that  which  it  acts  in  the  laboratory  of  nature  1 

"  Take  a  view  of  the  various  crystals  that  are  found  in  ew 
cabinets  containing  diSbrent  bases  united  to  the  same  wtAf  m4 
throughout  their  geometrical  forms  will  be  seen  to  dififeritidteer 
less.  The  primitive  fotm  of  phosphate  of  lime  is  a  regular  he** 
Ahedral  prism,  that  of  phosphate  of  lead  a  rhomboid,  that  df 
phosphate  of  iron  an  obUque  rectangular  prism,  that  of  phitophatif 
6i  copper  a  rectangular  octohedron,  and  that  of  phosphate  elf 
manganese  a  rectangular  parallelopipedon.  If  we  tidie  th# 
muriates,  the  primitive  form  of  munate  of  ammonia  is  a  regular 
octohedron,  that  of  (Silver  a  feete&gftfalr  paisBeb^ipedon,  that  of 
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iroiiarightrhomboidal  prism,  and  that  of  copper  a  rectangular 
octohedron ;  and  so  of  tbe  rest." 

It  does  not  appear  that  M.  Haiiy  has  taken  into  consideration 
the  difference  that  water,  chemically  combined,  may  produce  in 
crystalline  forms ;  at  least  he  says  nothing  about  it  in  his  ar^- 
ments  against  isomorphism  in  the  passages  we  have  quoted.  He 
continues  thus : — "  According  to  these  observations,  if  the 
opinion  of  MM.  Berzelius  and  Mitscherlich  with  regard  to  pyrox- 
ene, a  natural  mineral,  be  correct,  it  follows  that  its  constitution 
is  an  exception  to  the  general  results  ofjhe  crystallization  of 
natural  bodies,  and  appears  t^  be  inexpH^ble. 

''  I  must  add,  that  on  the  preceding  idea,  it  would  be  very 
difficult  to  form  a  clear  idea  of  what  constitutes  the  species, 
pyroxene,  in  a  chemical  point  of  view.  The  different  suicates 
which  occur  as  constituent  parts  of  that  mineral  have  nothing; 
fixed,  either  in  respect  to  their  number  in  the  same  individual 
nor  in  their  proportions.  Supposing  all  the  combinations  of 
which  they  are  capable,  taken  one  and  one,  two  and  two,  three 
and  three,  to  exist  in  nature,  we  shall  have  fifteen  different  modi- 
fi,cations  of  pyroxene ;  and  if  we  reflect  that  in  the  analyses 
hitherto  made  of  different  pyroxenes,  the  quantity  of  magnesia 
varies  from  4*5  per  cent,  to  30,  that  of  iron  from  1*08  to  17*38, 
and  that  of  manganese  from  0*09  to  3,  what  a  series  of  shades 
shall  we  obtain  if  we  multiply  Uiose  analyses !  ** 

According  to  Hauy*s  views,  all  the  pyroxenes  contain  a  com- 
mon basis  of  elementary  molecules,  which  determines  their  true 
composition,  and  by  a  necessary  consequence  the  invariable  form 
of  their  integrant  molecule,  and  all  the  other  ingredients,  which 
he  considers  as  purely  accidental,  are  only  interposed  amongst 
the  molecules  of  the  essential  substance  without  affecting  its 
characteristic  form.  That  substance  he  assumes  to  be  sihcate 
of  Ume,  for  in  fourteen  analyses  the  Quantity  of  lime  was  nearly, 
constant,  and  in  the  proportion  of  aoout  20  per  cent,  on  the 
whole  mass.  ''I  do  not  know/'  says  he,  '' why  M. Berzelius 
has  supposed  that  it  may  be  replaced  by  magnesia ;  how  can  it 
yield  a  place  to  that  substance  which  it  has  never  abandoned?'' 

More  lateljr  Mr.  Brooke  has  also  questioned  the  stability  of 
this  hypothesis,*  and  has  asserted  (as  we  have  seen  that  Haiiy 
had  done  before),  that  the  supposed  identity  of  isomorphous 
bases  does  not  exist,  and  that  the  apparentltf  similar  forms 
belonging  to  substances  which  differ  in  composition,  do  really 
differ  fvom  each  other  in  measurement,  although  in  some  cases 
by  only  so  small  a  quantity  as  not  to  be  appreciable  by  the 

Soniometer.    Mr.  Brooke  remarks,  that  **  the  instances  which 
I.  Mitscherlich  has  adduced  in  support  of  his  theory,  or  we 

•  |idiiiUnq()i  Philo«o|phicd  Jounial^  yoL  ku,  p.  JS. 
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inqrilmost  say  as  its  foundation^  ard  not  in  accnrdance  with 
it;"  and  he  then  goes  on  to  show  the  difibruicesin  tibe  indi- 
nations  of  the  planes^  in  the  sulphates  of  lead,  baryta  and 
strontita.  <'  These/'  he  adds,  '^  are  natural  crystab,  and 
evidently  do  not  support  our  author's  theory.'' 
f  Mr.  Brooke  then  states,  that  the  artificial  salts  of  those  €t^ee 
bases  accord  with  it  no  better,  and  that  the  crce^ato  present  even 
much  greater  discordances  than  the  sulphates.  '^  Tlie  theory  is 
not  better  supported  by  the  carbonates  of  lime,  iron,  and  zinc, 
which  are  stated  to  be  isomorphous.  The  primary  forms  of 
these  substances  are  rhomboids,  and  the  inclination  of  P  on  P" 
has  been  ascertained  to  be  as  follows  : — 

Carbonate  of  lime '..  105®     5' 

iron 107    00 

zinc 107    40 

Mr.  Brooke  adds,  that  he  is  informed  that  the  theory  on  more 
mature  consideration  has  been  abandoned  by  the  author  himself. 
If  that  be  so,  his  candour  reflects  the  highest  honour  on  M.  Mit* 
scherlich,  whilst  the  necessity  of  relinquishing  a  favourite  hypo- 
thesis furnishes  an  additional  argument  against  the  adoption  of 
those  dogmas  which,  in  some  measure  at  least,  led  to  its*  original 
formation.  For,  if  Mr.  Brooke's  information  be  correct,  we 
must  object  to  them,  not  merely  their  negative  quality  of  useless- 
ness,  but  their  positively  mischievous  tendency  to  induce  or 
confirm  error.  But,  to  return  to  our  original  subject,  however 
that  may  be,  the  assumption  that  the  stronger  bases  must  contain 
more  than  one  atom  of  oxygen,  should  be  established  on  abetter 
foundation  than  mere  analogy,  or  such  arguments  as  we  have 
met  with  in  the  preceding  pages,  before  it  is  made  the  ground- 
.work  for  superseding  the  beautiful  simplicity  of  the  atomic 
theory  as  promulgated  by  Dalton,  and  substituting  in  its  stead 
the  unnecessary  intricacies  introduced  by  Berzelius. 

We  are  not,  however,  surprised  that  the  hypothesis  should 
have  made  considerable  progress  amongst  our  JTellow  chemists 
on  the  Continent.  Its  ingenious  promulgator  has,  we  beHeve,  a 
large  number  of  pupils,  and  it  is  perfectly  natural  that  bred  in 
his  school  they  should  warmly  support  and  propagate  the  doc- 
trines of  so  admirable  a  master ;  for  in  most  respects,  few  che- 
mists in  Europe  deserve  that  epithet  more  justly  than  Berzelius. 
The  accuracy  of  his  analyses,  the  incomparable  ingenuity  which 
many  of  them  demonstrate,  the  indefatigable  ardour  with  which 
he  pursues  his  darling  science,  and  the  multitude  of  important 
facts  with  which  his  genius  and  industry  have  enriched  it,  give 
him  a  high  claim  to  the  adniiration  of  every  chemist  in  the  world. 
it  does  not  follow,  however,  that  he  is  therefore  infallible,  and 
after  the  best  attention  we  have  been  able  to  bestow  on  his 
peculiar  modifications  of  the  atomic  theory,  we  see  no  reason  for 
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|iB^emttg:them  to  the  «mpkr  dotttioM  Uikglil  in  Eilglaaidl/wi 
untU  Uity  sli«ll  bft  fblty  ccmviiiodd  of  their  ftttperiarity  fay/oofo 
dttrivcd  firom  tafferiwimt^  we  hope  the  greet  matters  of  anr  owm 
•oIioqIb  Witt  edhere  to  their  present  gystem^  both  in  their  leotizreB 
end  their  publicatione^ 
(An  ebitiftbct  of  BerKeliat's  table  of  atomb  wights  ia  our  iiesU  > 
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Asirofiomical  Observations,  192$ 
By  Col.  Beaufoy,  FRS. 

l^mhey  Heath,  near  Stanmore. 
Ladtita^Slo  97'  44*3". Nanh. .  J^ngituda  West  in  time  1'  20*93". 

MwfA  17.     BflMRHOli  ^  Jat>iier^  Uiinl  <  1^  h&  8d"  Mean  Time  at  dusbey. 

$9»m» »....^ M  67  54  Mew  Tim0 1«  ONcuWidl. 

Vair^  19.    £meznon   o^  Jupiter'9    tot  ( IS  57  10  Mean  Time  «t  Bvfh^. 

satellite ;19  58  31  Hedn  Time  at  Oreenwidu 

M«reh  S0<    Smenito   of  Jupiter's   ^st  (  1  95  50  Mean  Time  at  Bnshejr. 

suttllite  .  «.....;..« in  et  II  Mean  Tims  M  OitHUVkiU 

Maich  24*    Iipmersitti   of  Jupiter's  third  }  8  22  29  Mean  Time  at  Buahfjr. 

satellite ?   8  23  50  Mean  Time  at  Greenwich. 

Mlurdi  2T.    Emersion   oi  Jupiter's   first  <  9  20  33  Mean  Time  at  Bushey. 

■MeUite ^.*,.  (  9  il  53  Mean  Tim« at  QiMnwidf. 

Aptil   3.    Emersion   of  Jupiter's    first  C II  15  27  Mean  Time  at  fi^shey. 

satellite Jll  16  48  Mean  Time  at  Greenwich. 

April  12.    Emersion    of  Jupiter's    first  c  7  39  25  •  Meim  Time  at  Bushey. 

iMeHite {7  40  46  M«an  Tim*  at  Oteenwkh. 

Occultation  bythe  Moon. 
If iMh  26.    Immersion  of  a  small  star. . .      9    14    38    Slderial  T&ie. 


ONffTOfl  TransiDi  of  the  Moon  and  Moon-culminating  Stan  over  tfa«  Middle  Wire  if 
the  Transit  Instrument  in  Siderifd  Time. 

1825.        IStars.  Tfansit. 

Apia  l.'^57  Leonis lOh  47'  15*63" 

I.— 61  Leonis 11  04  51-64 

1.— fLeonis 11  07  49-74 

1.— 77  Leonis 11  19  01-04 

l.i^Iieoais 11  21  86*10 

l.—3Ioon's  First  or  West  liunb..,.  11  25  26*49 

I.— 126Virginifi Il  29  Sll-Sd 

I.— 167  Virginis .' 11  42  09-10 

1.— «13Viigini8 II  52  08-11 

1.— 230  Virginis 11  57  0602 

2.— 17  Virginis 12  05  22-18 

«.— 14  Vitginis 12  10  24*34 

2,4^63  Virginis. 12  14  14*17 

2*^Moan's  First  or  West  limh....  )2  28  66?01 

2.-11  Virginis |2  30  1737 

«.— 196  Virginis ;.  12  42  21-53. 

2.-*^  Virginis 12  45  20*07 
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A&TICLB  V. 

On  tAfflil  and  Heat  from  Terrestrial  Sources,  and  on  ike  Theory 
of  the  Connexion  between  Lisht  and  Heat.  By  Baden  Powell, 
MA.FRS.  ^  ^ 

(1.)  In  all  inveiittgfttioaB  on  mdiiant  heat,  one  of  the  prindpal 
dourees  of  diffieulty  coiiBidts  in  properly  estimatiiig  the  losii  of 
heat  by  radiation  fVom  the  bulb  of  the  thermometer  on  the  Bide 
not  exposed  to  the  radiant  influence,  and  which  depends  on  the 
rate  of  edmmaHieation  of  heat  through  the  bulb,  and  dn  the 
radiating  pdwer  df  its  surface^  External  oiroumstaaces  regulate 
ike  amount  of  this  effect ;  the  proMitnity  of  a  glass  screeA  of 
lower  temperature  increases  it  to  we  have  already  had  odcasion 
to  notice ;  and  independently  of  radiation,  there  must  be  ar 
trifling  loss  by  conduction  to  the  air  in  dontact ;  but  in  M  these 
eases^  it  is  evident  that  the  los^  will  be  very  different,  according 
to  Whether  we  ate  observing  the  rise  of  the  thermometer  in  a' 
^ven  short  time,  in  a  longer  time,  or  its  stationary  indicationj 
The  ^^mmunication  of  heat  through  the  bulb  will  also  be  very 
different  in  a  mercurial  and  in  an  air  thermometer  i  in  the  latter 
also  the  expansion  of  the  glass  Will  be  likely  to  produce  consider- 
able error  from  the  lower  conducting  poWerof  the  inclosed  air. 

All  these  circumstances,  and  perhaps  others^  haVe  a  grdal 
tendency  to  perplex  the  experimental  results ;  and  I  have  been 
the  more  induced  here  to  allude  to  them,  because  I  am  inclined 
to  think  that  I  have  not  given  some  of  my  former  arguments  the 
advantage  they  might  have  had  from  attributing  too  great  an 
influence  to  the  loss  by  radiation.  This  probably  ri^ed  not  have 
been  taken  into  consideration  in  the  formula,  since  it  would 
seem  that  a  greater  length  of  time  would  be  tiecessary  in  orde^ 
to  the  communication  of  heat  through  the  bulb  so  as  to  produce 
any  sensible  loss  of  heat.  It  would  be  easy  to  itivestigate  a 
more  general  and  correct  formula  ;  but  upon  reconsidering  thosd 
experiments  (28)  to  which  the  formula  applies,  I  am  by  no  means 
sure  whether  they  are  of  a  natute  sufficiently  susceptible  of  pre* 
dsion  to  determine  with  any  exactness  the  proportion  main-^ 
tained  between  the  heating  and  illuminating  intensity  of  the 
rays.  In  fact,  until  we  possess  that  important  desideratum,  a 
photometer  upon  the  principle  of  illumination^  this  part  of  the 
subject  must  remain  involved  in  considerable  uncertainty. 

(2.)  The  consideration  above  adverted  to  will  apply  to  the 
experiments  on  the  solar  heat  (8),  and  the  remark  upon  them 
(42).  The  conclusion  is  in  fact  thus  very  much  strengthened  ^ 
and  the  effect  of  simple  heat,  if  any  were  acl4ed  by  the  removal 
of  the  screen,  would  be  to, diminish  the  ratio  of  the  white  to  the 
black  effect,  by  addition  of  quantities  to  its  terms  in  the  ratio  of 
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^j^^  — ^  .    These  experiments  may  be  tontrasied  with  those 

recently  communicated  to  the  Royal  Society,  in  which  precisely 
the  same  method  was  applied  to  terrestrial  hghtand  heat,  and  a 
remarkable  difference  in  ratio  exhibited  when  the  screen  was 
removed. 

Similar  remarks  apply  to  the  other  experiments  (19,  20,  42), 
which  appear  to  D(ie  to  afford  the  most  satis&ctpry  means,  and 
perhaps  the  most  delicate,  we  at  present  possess,  of  deciding 
the  qaestion  as  to  the  existence  of  any  perceptible  portion  of 
simple  radiant  heat  in  the  solar  rays. 

Tne.  difficulties  alluded  to  1  have  found  to  occasion  much  per* 
plexity  in  the  experiments  on  terrestrial  light  and  heat  in  which 
1  have  been  for  a  long  time  engaged.  In  those  results  which 
form  an  answer  to  the  principal  question  existing  on  the  subject, 
and  which  are  contained  in  the  paper  just  alluded  to,  I  conceive 
all  fallacy  arising  from  these  causes  is  sufficiently  guarded 
against ;  and  I  trust  the  same  may  be  said  of  some  further  Jnves* 
ligations  on  the  same  topics,  to  which  I  alluded  at  the  end  of 
my  last  paper;  and  which  were  at  first  designed  to  form  a 
second  part  to  the  paper  communicated  to  the  Royal  Society; 
but  which  upon  further  consideration  I  withdrew."*^ 
.  The  principal  part  of  these  investigations,  and  the  theory 
which  I  have  deduced  from  them,  together  with  some  additional 
remarks,  will  form  the  subject  of  the  present  paper. 

(3.)  Having  by  the  former  experiments^  as  1  conceive,  esta- 
blished the  general  fact  of  two  heating  radiations  emanating 
from  luminous  hot  bodies,  it  becomes  obvious  that  we  may  apply 
this  distinction  to  explain  many  results  of  former  experimenters; 
in  particular  those  of  M.  de  la  Roche,  before  alluded  to,  wiU» 
upon  this  principle,  exhibit  an  increase  in  the  ratio  of  the  heat^ 
ing  power  of  light  to  the  simple  heat  in  proportion  as  bodies  are 
more  completely  luminous.  Wishing,  however,  to  examine  this 
and  other  kindred  phenomena  upon  a  unifonn  principle,  I  adopted 
the  following  application  of  the  differential  thermometer,  which, 
though  it  will  not  prove  the  existence  of  two  radiations,  enables 
us,  when  their  distinct  existence  is  assumed,  to  determine  the 
ratio  subsisting  between  their  effect,  though  not  with  great 
accuracy,  yet  probably  sufficiently  so  for  the  purpose  here 
wanted. 

The  method  consists  in  placing  a  small  screen  so  as  to  inter- 
cept the  heat  going  to  the  plain  bulb.  The  black  bulb  is  then 
aflected  by  the  sum  of  the  two  radiations,  or  /  +  //.  Then 
observing  without  the  screen  in  the  usual  way  we  have  (/),  and 

thus  obtain  (A)  and  the  ratio  (j).    I  here  suppose  the  bulbs  to 

■  I  mentkm  tins  because,  owing  to  an  accidental  mistake,  some  account  of  them  was 
given  in  the  report  in  the  AnnnU  for  March,  p.  224. 


Digitized  by  VjOOQ  IC 


1A25;]        Mr.Pmellon  TerreHrial  Light  and  Heat.  361 

be  both  alike  absorptive  of  simple  radiant  heat.  This  was  not 
exactly  the  case  in  the  following  experiments ;  one  bulb  being 
coated  with  Indian  ink,  so  that  if  the  radiation  were  not  sufficient 
to  counterbalance  the  effect,  the  value  given  to  (/)  is  too  great 
when  the  instrument  was  used  without  its  case ;  but  the  duFer- 
ence  was  probably  very  trifling  as  will  appear  by  a  comparison 
made  in  some  of  the  experiments.  The  annexed  sketch  will, 
perhaps,  assist  in  showing  the  nature  of  the  effects  :  it  requires 
no  explanation. 


..^^-X--0^ 


Light A.  Hot  body. 

Heat B.  Differ,  thermomeiler. 

C.  Screen. 

This  is  precisely  the  same  method  as  I  formerly  adopted  for 
endeavouring  to  detect  any  sensible  degree  of  non-transmissible 
heat  in  the  sun's  rays. 

(5.)  In  the  instance  of  the  sun  then,  the  heating  power  of 
light  constitutes  the  total  effect.  In  the  instance  of  luminous 
terrestrial  sources,  we  recognise  the  joint  action  of  the  two 
radiations ;  and  in  non-luminous  hot  bodies  only  that  of  heat. 
In  different  instances  of  luminous  bodies,  these  two  causes 
operate  in  different  proportions  so  as  in  some  to  approach  the 
first,  and  in  others  the  last  of  these  descriptions  ;  and  if  so,  what 
are  the  distinctive  circumstances  with  which  such  variation  is 
accompanied  ? 

(6.)  In  addition  to  the  inference  before  made  from  De  la 
Roche's  experiments,  it  seems  well  established  that  (ca^teris 
paribus)  the  light  emitted  from  flame  increases  with  the  com- 
pleteness of  the  combustion.  Thus  Count  llumford  (Phil. 
Essays,  i.  304)  found  that  with  equal  quantities  of  oil,  the  light 
of  an  argand  lamp  was  to  that  of  a  common  lamp  as  100  to  85. 
I  was  desirous  of  comparing  such  a  ratio  with  the  correspond- 
ing one  of  the  effects  of  simple  heat;  and  the  following  are  a 
few  results  obtained  by  the  method  just  described,  with  the 
flame  of  an  argand  lamp  (the  diameter  of  whose  cylindrical  wick 
was  0*76  inch),  by  increasing  the  flame.  The  first  experiment 
wds  made  for  the  sake  of  comparison,  in  order  to  estimate  the 
effect  of  the  glass  chimney  :  the  instrument  was  one  having  the 
bulbs  at  the  same  height ;  the  sentient  bulb  coated  with  Indian 
ink. 
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Number 
(^etpen- 


PsrticulATS. 


I  Plain  bulb 
Both  bulbs  screened  = 
exposed  »  /.  /  +  A. 


RiM  in  1  min.  corrected  tat  ndrenti. 
tkmslSsfat. 


Hence  A« 


n 


Aigand  lamp  7  inches 
ftom  bulb  irith  chimney 

Ditto  no  chimney. . . , 


Wick  increased. 
More  increased. 


f8 

30 
31 
40 
52 


13 
19 
17 

n 

S8 


1 

0-8 
1 

0^ 

I 

R 
1 

0-38 

2_ 

0-7 


It  is  obvious  that  there  is  a  limit  beyond  which  increasing  the 
wick  does  not  produce  more  complete  combustion. 

Of  several  other  experiments  tried  on  flame,  one  case  regards 
the  alteration  wliich  takes  place  in  a  flame  as  exhibited  in  the 
simple  experiment  of  placing  salt  in  the  wick  of  a  spirit-lamp; 
the  effect  being  increased  also  by  diluting  the  spirits  with  water. 
(See  Dr.  Brewster's  paper  on  a  Monochrotnatic  Lamp,  Edinb. 
Phil.  Jbui-n.  No.  19,  p.  123.)  This  experiment  gave  the  follow- 
ing results.  The  instrument  employed  in  this  and  all  the  subse- 
3uent  experiments  was  a  small  photometer,  having  its  bulbs  in 
be  same  vertical  line. 


Number 
of  experi- 
ments. 

Particulars. 

Rise  in  30  seconds. 

r 

I 

/+A 

.-.A 

if 

3   1 

flame  of  spirit  lamp.    Distance! 
1-5  inch / 

Spiritsdfluted,  and  saltphicedinl 

2 
2 

12 

7 

10 
5 

1 

5 

1 

2-5 

(8.)  Count  Rumford  found  that,  when  by  employing  many 
flames  near  each  other,  the  temperature  of  the  name  was 
increased,  the  light  given  out  increased  in  a  much  greater  pro- 
portion. (See  Phil.  Trans.  1820,  Part  I.  p.  22 ;  Davy's  Elements 
of  Chem.  Phil.  p.  224.)  If  the  simple  heat  radiated  increases 
in  a  proportion  not  greater  than  the  temperature  of  the  flame, 
we  shall  here  observe  the  same  increase  of  ratio  between  the 
radiant  heat  and  the  light  as  in  the  preceding  instances. 

This  point  I  proceeded  to  examine  in  the  following  set  of 
experiments,  in  which  I  compared  by  the  same  method  as  before, 
the  effects  of  light  and  heat  produced  from  a  single  flame,  and 
from  the  juxta-position  of  flames. 
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Kmnber 

Particulan. 

Bise  in  30  seconds. 

r 

mciiit. 

/ 

Uik     . 

.-.A 

)^ 

Slvneofwaz  candle^  SI 
Inches  Ainttmce j 

Twoflamif  ooAlesdng.... 

Anothe^set 

2 
1 

5 

9 

10 

1 

i-6 

1 
0% 

3^ 

m 

Distance  1:1  inch 

Tiro  flames  coalescing .... 

5 

la 

19 

28 

14 
16 

\ 

1 

'  i 

Distance  3  inches.    Disc  \ 
in  1  minute  ..• J 

tVo  flames  eoalesdng .... 

10 

25 
44 

15 
17 

1 

1*5 
1 

In  all  these  cases  the  increase  of  the  ratio  betv^een  the  effect^ 
of  light  and  those  of  simple  heat  is  very  conspicuous ;  and  it 
appears  both  from  the  results  of  Count  Rumford^  Sec.  as  well  as 
these,  that  the  increase  of  light  is  in  a  ratio  |^eater  than  that  of 
the  increase  of  temperature  ;  the  effects  of  Tight  being  in  these 
experiments  more  than  doubled  when  two  flames  were  united, 
whilst  the  heat  radiated  was  less  than  doubled. 

(9.)  I  now  extended  the  inquiry  to  the  radiation  from  metal  at 
different  stages  of  incandescence.  For  this  purpose  I  employed 
a  mass  of  iron  of  a  cylindrical  form,  about  six  inches  long  and 
1*5  diameter;  heated  to  the  brightest  point  which  a  common 
fire  could  communicate,  and  suspended  vertically.  The  photo- 
meter was  exposed  to  it  at  seven  inches  distance,  placed  oppo- 
site to  the  middle  point  of  its  length.  In  the  first  sets  of  tnese 
experiments,  I  observed  the  effect  of  li^ht,  using  the  glass  case, 
and  therefore  could  make  no  companson  of  the  efi^ct  of  the 
light  with  that  of  the  heat.  I  am  well  aware  that  these  nume- 
rical results  can  only  be  regarded  as  roueh  approximations  ;  yet 
they  will  give  some  idea  of  the  different  law  followed  in  the  pro- 
gression of  the  two  parts  of  the  effect.  The  value  of  (/  +  A) 
may  have  been  somewhat  too  small  from  a  trifiing  heating  effect 
of  the  small  screen  on  the  lower  bulb. 


Digitized  by  VjOOQ  IC 


364 


Mr.  PowtU  on  TerreUrial light  and  Heai,      [Mat, 


Incttidcicait inm.    Hliein  30  teeonds.    DitUnet  7  iiicIms. 


Ezp.  1. 

8 

3 

4 

Ufamtai 
ftomoom. 

/(eaM) 

/+  k 

f(ci^) 

i  +  k 

{(DO  CMC) 

f  (MGMe) 

0 
1 

4 
5 

8 

9 

19 
5 

30 
80 

S 

4 
1 

36 
10 

9 

10 

(iO.)  In  the  following  set  of  experiments^  the  effect  of  light 
was  observed  with  the  instrument  in  its  glass  case,  with  an  addi- 
tional screen  of  plate  glass  several  times  replaced  ;  for  (/  +  h) 
there  were  two  screens  to  the  lower  bulb ;  the  outer  one  several 
times  replaced. 

Inctndesoent  iran.    Rke  in  SO  seconds.    Distance  7  indies. 


Minutes. 
Seconds  from 
commence- 
ment. 

I  (glass  case  and  screen). 

/  -f  A  (nocase) 

Ezp.  1 

8 

3 

1 

8 

0 

8-30 

5 

T-30 
10 
15 

17  30 
90 

18 

8 

1 
0 

18 

4 
3 
0 
0 

16 
8 
0 

36 
88 
18 
18 
14 
8 
5 
4 

88 

11 

10 

(11 .)  I  subsequently  made  a  similar  set  of  observations  with  a 
ball  of  iron  two  inches  in  diameter.  In  the  former  case,  the 
values  of  (/)  and  of  (/  -f-  h)  were  not  so  taken  as  to  be  compara- 
ble. In  the  present  instance  I  attempted,  by  obtaining  both 
results  under  similar  circumstances,  to  deduce  the  value  of  (A) 
and  the  ratio  as  in  former  experiments.  For  this  purpose,  to 
obtain  (/)  the  instrument  was  employed  without  its  case,  but 
with  three  screens  of  plate  glass ;  and,  as  before^  for  (/  +  A) ; 
the  nearest  screen  was  1*5  inch  from  the  bulb;  here  there  might 
be  some  small  cooling  effect.  After  the  experiment,  the  outer 
screen  alone  was  found  at  all  heated. 
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InomclescAt  iron.    DisCaaoe  6  indies. 


MiButei 

£zp.l.    Rite 

mMgeoonds. 

from  coon- 

I 

inenoRD6nt* 

/ 

/+  A 

.-.  h 

h 

0 

6 

34 

88 

1 
4«7 

8 

8 

85 

83 

11-5 

4 

0 

10 

10 

6 

0 

8 

8 

Exp.  8. 


1 

0 

6 

37 

38 

fri 

8 

1 

89 

88 

1 

4 

0 

18 

18 

6 

0 

10 

10 

(12.)  For  the  sake  of  comparison^  I  here  again  repeated  the 
observation  of  the  light  with  the  case  :  the  indications  were: 


Rise  in  the  first  30  seconds . 


Case. 

(1)   (2) 
8°    11 


Case  and  two  scnena. 

(1)    (2) 
....  8«    9 


.  (13.)  The  general  inference  from  these  experiments  is,  tbafc 
observing  the  progress  of  the  radiation  from  a  not  mass  of  metal^ 
bqginniog  with  the  heat  of  luminosity,  we  find  the  radiant  heat 
increasing,  and  the  heating  power  of  the  light  distinct  firom  it 
increasing  also,  but  the  former  in  a  less  ratio  than  tlie  latter. 

Thus  it  would  appear  that  tl&is  same  law  is  followed  in  all  the 
different  cases  of  luminous  hot  bodies  here  considered^  in  proper* 
tion  to  the  density  of  the  fiame,  to  the  completeness  of  combus- 
tion,  to  the  coalescing  of  several  flames,  and  to  the  degree  of 
ignition  in  metal. 

.  The  heating  power  of  light  increases  in  a  higher  ratio  than  the 
simple  radiant  heat  which  accompanies  it. 
.  (1.4.)  The  fact  which  I  conceive  is  established  in  the  first  part 
of  my  experiments,  viz.  that  in  the  radiation  from  luminous 
bodies,  simple  radiant  heat  exists  distinct  from  the  lisht  and  its 
heat,  appears  to  me  of  some  importance  in  regard  to  the  validity 
of  that  theory  which  asserts  that  heat  is  merely  light  in  a  stat^ 
of  combination.  According  to  that  theorv,  as  the  temperature 
of  a  body  is  raised,  it  begins  to  give  out  the  '^  igneous  fluid ''  in 
a  free  raduint  state :  this  ^t  first  is  simple  radiant  heat,  but  by 
4egrees  its  properties,  and  intensity  become  altered,^  and  it  begins 
to  act  upon  our  organs  with  an  illuminating  efiect ;  but  is  liable 
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to  absorption  again  from  bodies  on  which  it  impinges,  in  propor- 
tion to  the  darkness  of  their  colour,  and  thus  becomes  heat,  dis- 
playing its  effects  as  temperature. 

The  views  to  which  I  have  been  led  as  to  the  distinct  nature 
of  the  two  parts  of  the  total  heating  effect,  sofar  tend  to  disprove 
this  theory,  that  we  here  evidently  perceive  a  very  considerable 
portion  of  the  radiant  matter  not  at  all  converted  into  light,  but 
merely  increased  in  intensity- 

If,  therefore,  we  still  adhere  to  the  supposition  that  light  is 
only  heat  in  a  different  state,  we  must  so  far  modify  the  hypo- 
thesis as  to  admit  that  only  a  part  of  the  igneous  fluid  undergoes 
this  change.  But  here  we  must  further  ask,  whether  such  an 
admission  can  be  made  in  consistency  with  the  other  parts  of  this 
theory,  or  even  with  its  fundamental  principles.  For  this  pur- 
pose we  must  take  a  brief  review  of  its  leading  features,  and  the 
grounds  on  whioh  it  is  built. 

(16.)  Prof.  Leslie,  in  his  Inquiry  into  the  Nature  of  Heat, 
p.  150,  maintains  the  opinion  of  the  inateriaUty  of  light,  and  of 
Its  existence  in  actual  combination  with  bodies.  He  then 
examines  the  phenomenon  of  its  absorption  as  connected  with 
reflection,  8cc. ;  he  attributes  to  light  in  its  state  of  combination 
the  heating  propertjr,  from  which  he  is  led  to  the  conclusion, 
that  ^*  heat  is  light  in  a  state  of  combination,''  p.  162. 

The  groqnd  upon  which  he  adopts  this  theory  is  this ;  having 
come  to  the  experimental  conclusioa  that  ^^  heat  is  an  elastic 
fluid  extremely  subtle  and  active,"  he  asks  (p.  150),  '*  Is  it  a  new 
and  peculiar  kind  of  fluid,  or  is  it  one  with  which,  from  its 
eiSects,  we  are  already  in  some  manner  acquainted  ?  If  anysuok 
can  be  discovered  that  will  strictly  quadrate  with  the  phenomenal 
&e  Sfflrit  of  true  philosophy  which  strives  to  reduce  the  numbtf 
of  ultimate  principles^  would  certainly  persuade  us  to  embreod  it. 
But  in  searching  further,  we  may,  perhaps,  educe  direct  proofs  of 
identity ;  ^'  and  then,  from  a  comparison  with  the  efiects  of 
li^t  before  mentioned,  he  concludes  their  identity.  We  may^ 
however,  be  permitted  to  ask,  whether,  to  suppose  two  exist- 
ences (in  some  particulars  at  least),  possessing  such  very  diflf)!ff<^ 
ent  properties  as  light  and  heat  do,  to  be  merely  the  same  sub- 
stance m  different  states,  is  not  rather  departing  firom  the  general 
aimplieity  of  natural  causes ;  and  supposing  a  new  sort  of  rela- 
tion between  two  existences  with  which  in  other  parts  of  nature 
we  are  unacquainted,  should  we  not  be  more  in  the  true  spirit 
of  inductive  philosophy,  if,  admitting  the  distinct  existence  of 
light  and  heat  we  sought  to  explain,  the  facts  of  the  one  being 
apparently  produced  by  the  other,  according  to  some  law» 
already  known  to  act  in  the  constitution  of  things. 

Prof.  Lealie  shows  (p.  176),  that  all  rays  of  light  from  whatev^ 
aouioe  must  issae  from  that  sodsrce  vf'tAk  the  ^me  klMtiM 
mlavity*    '<  It  benee  appean,''  he  obser? ee/ <' that  Itgllt  Miiif 
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derive  its  projectile  impulae  from  the  sole  operation  of  itspeQUt- 
Uar  elasticity  while  in  the  state  of  heat."  "  Its  motion,"  he  then 
shows,  ^^  is  exactly  similar  to  that  with  which  an  expaosive 
fluid  will  rush  into  a  vacuum,"  He  concludes  this  profound 
investigation  by  remarking,  that  **  We  are  forced  to  suppose 
that  when  bodies  discharge  hght,  they  are  thrown  into  a  sort  of 
convulsive  state,  having  their  adhesive  attraction  to  it  affected 
by  momentary  intervals  of  suspension,  during  which  fits,  the 
luminous  particles,  bein^  set  free,  are  projected  by  their  own 
intrinsic  repulsions.  Without  admitting  this  hypothesis,  il 
seems  impossible  to  explain  the  equality  of  motion  which  beloi)^ 
to  every  species  of  Hght,  however  variously  combined  with  dif** 
ferent  bodies  as  constituting  heat,  it  is  emitted  from  them  all 
with  the  same  rapidity ;  and  such  we  have  seen  is  the  remarltsri 
hie  property  of  an  expansive  fluid  when  liberated."  (P.  177.) 
He  then  proceeds  by  a  highly  curious  computation  to  calculate 
the  elasticity  of  hght,  the  weight  of  combined  light  on  heat,  the 
waste  of  luminous  matter  in  the  sun,  and  other  points  connected 
with  these. 

In  thus  explaining  the  projection  of  light  from  bodies,  its 
existence  as  an  expansive  and  elastic  fluid  is  easily  admissible, 
and  appears  conformable  with  all  we  know  of  its  properties. 
But  the  hypothesis  just  quoted  respecting  the  state  into  which 
bodies  must  be  brought  in  order  to  discharge  it  does  not  seem 
susceptible  of  experimental  proof. 

Admitting  the  reasoning  from  which  the  phenomena  af  iti 
emission  are  explained  on  the  supposition  of  its  being  an  elastiQ 
fluid,  we  may  ask  is  it  necessary  to  suppose  in  order  to  its  beine 
thus  emitted  that  it  is  identical  with  heat?  Should  we  not  avoid 
the  part  of  the  hypothesis  last  alluded  to,  if  we  supposed  the 
light  to  exist  in  combination  with  the  solid  substance  m  the  same 
way  as  gaseous  fluids  are  known  to  exist  in  combination  with 
such  sul^tances,  and  that  by  the  operation  of  the  heat  which  is 
employed  in  raising  the  body  to  the  temperature  of  luminosity, 
the  light  before  in  combination  is  made  to  assume  its  elaatiQ 
fluid  state,  and  then  is  projected  from  the  body  according  to  the 
mathematical  principles  which  Prof.  L.  has  just  before  laid- 
down. 

From  this  review,  we  shall  be  prepared  to  perceive  how  the 
circumstance  before  adverted  to  presents  a  serious  difficulty  te 
the  hypothesis.  If  the  heat  of  a  body  be  converted  into  light, 
owing  to  the  action  of  the  causes  here  explained,  we  may  ask 
bow  then  it  can  happen  that  only  part  of  the  whole  quantity  of 
heat  combined  with  the  body  is  thus  changed  into  light?  or  why 
the  increase  of  elasticity  only  takes  plaoe  in  part  of  the  combinea 
fluids  and  not  in  the  whole ;  for  the  unaltered  portion  still  ebn* 
tiisnes  to  be  radiated  as  heat„  but  is  neither  eonverted  into  hght,  ^ 
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nor  in  any  way  altered  in  its  properties  ao  as  to  approach  the 
nature  of  light.  It  seems  to  be  impossible  to  conceive  that  the 
mere  continued  and  increased  action  of  one  cause,  or  a  fluid  of 
one  simple  nature  can  change  a  portion  of  it  into  a  new  sub- 
stance, and  yet  leave  a  very  considerable  part  in  its  original 
state.  Nor  can  the  difficulty  be  diminished  by  supposing  the 
heat  to  be  a  compound  of  two  different  species,  one  convertible 
into  light,  and  the  other  not ;  because,  as  we  have  seen  in  these 
experiments,  in  the  same  body  the  proportions  of  the  two  will 
be  constantly  varying  with  the  increasing  intensity  of  ignition. 

(16.)  After  all  it  becomes  a  question,  does  any  part  of  the 
simple  heat  disappear  so  that  we  can  suppose  it  eitner  converted 
into  light,  or  in  any  other  way  changed  in  its  properties  ?  It  does 
not  appear  to  me  that  this  has  been  in  any  way  established 
either  oy  the  supporters  of  the  theory  just  alluded  to,  or  any 
other  experimenters ;  yet  its  iovesti^tion  is  clearly  a  point  of 
importance.  If  it  should  be  shown  that  it  does  not  take  place, 
this  theory  (independently  of  the  objections  just  urged)  would 
entirely  fail  to  the  ground.  If  it  should  appear  that  some  such 
phenomenon  does  take  place,  the  above  objections  would  not  be 
in  the  slightest  degree  removed ;  and  we  might  then,  perhaps, 
have  some  ground  for  a  more  correct  and  inductive  view  of  the 
subject 

(17.)  This  was  one  principal  point  I  had  in  view  in  these 
experiments,  and  I  conceive  to  be  by  them  sufficiently  shown, 
that  a  portion  of  the  heat  which  we  know  upon  independent 
grounds  is  generated,  is  actually  lost,  or  does  not  appear  either 
as  heat  of  temperature,  or  in  a  radiant  form. 

The  general  result  of  my  second  set  of  experiments  is,  that  at 
first  the  heating  of  a  body  causes  it  to  continue  radiating  heat  in 
a  proportion  which  is  nearly  that  of  tlie  increase  of  temperature. 
At  a  certain  point  which  we  call  the  temperature  of  luminosity, 
light  begins  to  be  given  out,  possessing  a  heatinjg  power  when 
absorbed  again ;  the  light  estimated  both  by  this  power,  and 
generally  also  by  its  illuminating  effect,  continues  to  increase ; 
whilst  the  simple  radiant  heat,  distinct  from  it,  continues  to 
increase  also,  but  in  a  less  ratio  than  the  light. 

The  radiant  heat  probably  tends  to  increase  in  a  certain  ratio 
to  the  elevation  of  temperature ;  at  the  same  time  (from  the 
peculiar  constitution  of  bodies)  an  increasing  Quantity  of  it  is 
continually  abstracted,  or  ceases  to  appear  as  radiant  heat,  and 
this  loss  corresponds  to  the  increase  of  heating  power  in  the 
light. 

This  law  applies  to  the  case  both  of  the  same  body  at  different 
stages  of  ignition,  and  to  the  comparison  of  different  luminous 
boaies,  as  different  flames,  which  have  been  shown  to  have 
different  temperatures  of  luminosity,  and  which  on  Arriving  at  a 
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certain  stage  of  combustion  continue  at  the  degree  of  ignition 
which  belongs  to  that  point  without  further  increase^  that  degree 
being  different  for  different  combustibles. 

It  appears  probable,  if  we  extend  the  analogy  from  what  we 
already  know,  that  the  general  law  is,  that  in  proportion  to  the 
completeness  of  the  coiAbustion,  more  light  and  proportionally 
less  heat  are  radiated  ;  and  it  seems  natural  to  suppose  that  a 
greater  energy  of  action  would  rather  cause  the  heat  to  be  em- 
ployed in  evolving  lights  than  simply  to  radiate  away. 

In  the  sun's  rays  it  has  been  shown  that  the  light  produces 
the  whole  heating  effect ;  hence  if  the  origin  of  me  solar  rays 
be  from  any  process  similar  to  combustion,  it  must  be  analogous 
to  the  most  perfect  kind  of  combustion. 

Mr.  Brande  has  shown  (Phil.  Trans.  1820,  Part  I.)  that  the 
galvanic  light  approaches  more  in  its  chemical  properties  to  the 
nature  of  the  solar  light  than  that  from  any  other  source. 

(18.)  If  any  doubt  should  remain  as  to  the  actual  disappear- 
ance of  a  portion  of  heat,  let  us  only  advert  to  the  instances 
afforded  in  the  above  experiments.  In  increased  intensity  of 
combustion,  a  proportional  increase  of  heat  must  be  generated ; 
but  from  the  more  intense  combustion  a  greater  increase  of  heat- 
ing power  is  communicated  to  the  light  than  is  exhibited  in  the 
radiant  heat.  This  increase,  therefore,  consists  of  heat  derived 
from  the  hot  body  no  longer  forming  heat  of  temperature,  and 
no  longer  radiating  as  heat ;  but  combined  in  a  peculiar  way 
with  light. 

Again,  solid  particles  volatilized  in  a  flame  acquire  tempera- 
ture from  it ;  but  they  hence  give  out  much  more  neating  light, 
but  not  as  much  more  radiant  heat. 

On  the  uniting  of  different  flames,  the  same  thing  is  most 
palpably  shoivn.  The  two  flames  united  give  out  less  than  the 
sum  of  their  separate  heats,  and  more  than  the  sum  of  their 
separate  heating  powers  of  light ;  the  latter  must  be  increased 
at  the  expense  of  the  former.  The  heat  disappears  either  as 
temperature  or  as  radiant  heat. 

From  the  experiments  on  incandescent  metal,  we  might 
deduce  exactly  the  same  conclusion. 

(19.)  That  the  extrication  of  light  is  in  most  cases  owing  in 
some  way  to  the  agency  of  heat  nas  been  long  an  established 
opinion.  Thus  Mr.  Morgan  (Phil.  Trans.  1785,  No.  11)  consi- 
ders light  as  a  substance  united  to  other  bodies  by  peculiar 
attraction,  and  separated  by  having  that  attraction  overcome  by 
heat     Blue  rays  he  conceives  to  have  the  least,  and  red  the 

greatest  affinity,  and  consec[uently  the  former  are  first  separated 
y  the  heat,  and  it  is  not  till  the  last  stage  of  combustion  that 
red  light  is  given  off.  He  considers  the  increased  generation 
of  heat  to  produce  a  corresponding  increase  in  the  evolution  of 
light. 

Neto  8eri€9^  you  ix,  2  b 
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Tbe  «|^pfrifBeato  <^  Ur.  T^  Wodg^tood  alio  tend  to  tW  9$m^ 
paint,  (PVilt  trw««  179$2,  No.  3.)  H«  i^oamders  dio  light  pra- 
dueed  by  attrition  to  be  ^volvfsd  by  m^ws  of  the  hea(  generaW. 

The  ege^^y  of  he«t  ia  canein^  Uie  erolutioa  of  light  is  clearly 
ffCOgQised  by  Couot  Rumford,  m  bia  experiment^  oa  theeoa}6»- 
oinff  of  flames,  ^e  conceived  the  ioorease  of  li^t  to  be  owing 
to  the  proximtty  of  tbe  flames  ''so  as  to  communioate  heat/'  (See 
Mr.  Brande's  paper  on  Combustion^  Phil.  Trans.  1820,  Part  I. 
and  Sir  H,  Davy's  Cham.  Phil.  p.  224.) 

But  there  are  cases  in  which  light  is  extricated,  where  it  does 
XM>t  appear  ihtt  atiy  elevation  of  sensible  temperature  is  neces- 
sary to  its  production.  Such  are  the  instances  of  phosphorescent 
animals,  of  the  light  generated  during  putrefaction,  &c.  Any 
theory  of  the  subject  ought,  therefore,  to  be  sufficient  to  explain 
not  only  how  the  beat  acts  in  evolving  the  Ught  in  the  former 
cases,  but  how  the  same  caus^  can  produce  the  effects  as  in  this 
latter  case  when  the  temperature  is  uot  increased.  If  then  any 
theory  should  at  once  embrace  these  two  apparently  very  oppo- 
site cases,  it  would  probably  be  considerea  a  strong  argument 
in  favoifr  of  it. 

(20.)  We  have  not  any  precise  ideas  as  to  the  mode  in  which 
the  heating  effect  which  takes  place  whenever  light  is  absorbed, 
is  produced.  The  theory  which  asserts  that  tbe  light  is  trans^ 
formed  into  heat  is  a  wholly  gratuitous  assumption ;  it  lays  a 
great  claim  to  simplicity  ^f  principle ;  but  this  is,  perhaps,  more 
apparent  than  real.  The  simpUcity  of  any  hypothesis,  considered 
as  an  explanation  of  phenomena,  depen^is  not  solely  on  the 
absence  of  complicated  combinations,  but  also  on  its  analogy  to 
sotiae  well  established  principles  on  which  other  similar  classes 
of  phenomena  are  explained.  Thus  it  is  easy  to  say,  and  to 
conceive,  that  li^ht  on  absorption  is  converted  into  heat,  or 
exists  under  a  different  form ;  but  this,  besides  being  a  9iere 
assumption  answers  very  little  purpose;  and  scarcely  brings  us 
one  step  nearer  to  an  explanation  of  the  phenomena  than  we 
were  before ;  in  other  words,  it  does  not  exhibit  them  in  any 
such  point  of  view  as  makes  them  analogous  with  any  other  class 
of  phenomena.  Not  only,  however,  is  this  hvpothesis  wanting 
ia  the  characteristic  iust  mentioned,  but  it  also  appears  to  me 
to  be  fairly  chargeable  with  being  positively  at  variance  with  all 
established  analog. 

According  to  tnis  theory  light  is  a  peculiar  and  extren^ely 
subtle  /ipecies  of  matter  which,  in  its  ordinary  state,  is  distin- 
guished only  by  the  property  of  illumination,  but  on  being 
absorbed  by  bodies,  enteis  into  combination  with  them^  and  is 
changed  into  a  new  substance,  or  continues  to  exist  under  the 
irorm  of  another  sort  of  matter,  which  is  heat. 

Thus  we  have  an  extremely  subtle  sort  of  matter  undergoing 
an  immense  degree  of  condensation,  and  becoming  a  component 
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part  ui  fi  s^>lid  body  ^  but,  ac^cof'diag  tp  aji)  analogy^  we  ^oulfl 
bere  expect  that  in  doing  so,  it  would. giye  out  a  con^iderabte 
quaptity  of  latent  heat,  wbich  would  be  readered  ^ensibte  ia 
raiding  the  temperature  of  the  body.  The  above  theory^  how- 
ever, will  not  atlow  of  such  a  view  of  the  matter;  for  the  he^t 
pit^duced  is  here  the  substance  itself  which  is  united  to  the  body, 
and  not  the  result  of  that  union.  Moreover  that  a  s^jbi^tanc^ 
should  at  once  be  in  combination  with  another  body^  and  at  tl^ 
.same  time  act  upon  other  bodies  as  if  it  were  free  and  uncooBr 
bined^  is  still  fijirther  contrary  to  analogy. 

If  then  we  assupie  the  materiality  of  light,  and  wish  to  tak^ 
iMich  a  view  of  the  mode  in  which  its  heating  effects  are  produced 
^  shall  at  once  make  the  smallest  assumption,  smd  be  mo^ 
Analogous  with  other  phenomena,  we  must  seek  for  some  other 
hypothesis  than  that  just  alluded  to. 

(21.)  It  may  be  considered  as  established  that  the  portion  of 
light  which  is  not  reflected  from  a  surface  undergoes  an  absorp7 
tion,  and  chants  its  state;  whether  it  form  a  true  chemical 
combination  with  the  body  is  a  point  which  is  probably  beyond 
our  qieans  of  investigation.  It  is,  however,  certain,  that  imme^ 
diately  on  the  absorption  taking  place,  heat  is  produced  in  the 
body ;  but  since  we  are  in  ignorance  of  the  nature  of  the  combi"- 
nation  formed  by  light  with  the  body,,  it  is  surely  a  mo^t  un  waiv 
rantable  assumption  to  say,  that  the  combined  substanpe  is  heat^ 

On  the  other  hand,  seemg  an  ej^tremely  subtle  substance  enter 
into  combination  with  a  solid  body,  and  finding  beat  prpduce4 
in  that  body,  what  idea  can  we  more  naturally  and  indeed  una* 
voidably  form,  than  that  the  increase  of  temperature  is  here,  as 
in  all  other  cases,  occasioned  by  the  giving  out  of  lateat  from  the 
absorbed  substance. 

(22.)  In  conformity  with  the  phenomena  of  the  changes  of 
state  in  all  other  sorts  of  matter,  we  here  readily  perceive  that, 
^rst,  when  light  is  absorbed  and  enters  into  combination  with 
common  matter,  heat  is  given  out,  and  different  degrees  of  heat 
by  different  species  of  light ;  secondly,  light  is  not  generated 
without  a  certain  degree  of  heat.  All  bodies  at  some  temperature 
become  luminous,  and  after  arriving  at  a  certain  temperature,  an 
excess  of  heat,  which  continues  to  be  generated,  is  employed  in 
giving  the  form  of  light  to  some  particles  of  the  body  by  becom- 
ing latent  in  the  elastic  matter  into  which  they  form, 

(23.)  The  view  which  1  have  taken  of  the  subject  appears  to 
me  to  be  one  to  which  we  are  directly  led  by  the  phenomena  of 
the  experiments.  It  has  long  appeared  to  me  a  very  vague 
opinion,  as  well  as  one  very  much  at  variance  with  all  analogy^ 
tp  say,  that  "  light  and  heat  mutually  evolve  each  other,"  or 
that  they  are  modifications  of  the  same  substance.  The  view  I 
have  adopted  exhibits  the  circumstances  of  the  union  and  sepa-r 
ration  of  these  agents  in  a  way  perfectly  coisformable  to  ol^er 
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'phyricil  changes.  We  nniyersally  obsenre  a  tendency  in  nature 
to  avoid  a  mmtiplicibr  of  causes^  and  to  produce  a  variety  of 
different  effects  oy  the  intervention  of  one  and  the  same  cause 
differently  modified.  In  strict  conformity  with  this  principle, 
the  explanation  I  have  attempted  indicates  a  beautiful  extension 
of  the  great  law  of  latetit  heat,  long  since  so  successfully  applied 
to  the  investigation  of  the  different  states  in  which  matter  exists, 
and  to  the  phenomena  of  the  combination  and  separation  of 
different  forms  of  matter ;  and  if  any  agent  or  principle  in  nature 
should  exhibit  phenqmena  exactly  analogous  to  those  presented 
by  the  changes  of  ordinary  matter  in  relation  to  heat,  we  may 
without  impropriety  describe  such  phenomena  by  analogous 
terms,  and  speak  of  the  absorbing  or  giving  out  of  latent  heat  by 
such  agents,  without  assuming.any  particular  hypothesis  respect- 
ing their  materiality.  The  observance  of  such  analogies  holding 
good  with  these  agents  or  principles,  would,  however,  be  so  far 
a  presumption  in  ravour  of  their  materiality. 

We  have  become  acquainted  with  matter  in  three  different 
forms,  or  states,  solids,  liquids,  and  gases ;  but  there  is  nothing 
in  nature  to  prevent  the  supposition  that  there  may  be  other 
states  in  whicn  matter  is  capstble  of  existing,  which  may  form 
an  extension  of  this  series  at  either  end,  and  owe  their  differ- 
ence to  the  same  cause,  viz.  the  possessing  or  losing  a  certain 
quantity  of  latent  heat. 

May  not  then  Ught  be  one  of  such  forms  of  matter  ?  a  term  in 
the  series  occupying  a  place  beyond  gaseous  bodies  (though  not 
necessarily  next  to  them),  and  owing  its  peculiar  form  to  the 
absorption  of  a  certain  quantity  of  latent  heat. 

It  would  be  easy  to  go  on  without  limit  in  noticing  the  analo- 

Sies  which  might  be  found  between  the  properties  of  elastic 
uids  and  those  which  might  belong  to  an  order  of  bodies  beyond 
them  in  the  scale  of  latent  heat ;  but  upon  these  speculations  I 
forbear  entering.  That  the  analogy  holds  good  m  respect  to 
latent  heat  is  all  that  I  am  now  concerned  to  maintain ;  and  this« 
I  think,  has  been  fully  made  to  appear  ftom  experimental  deduc- 
tion. 

Article  VI, 

Analysis  of  Tartarized  Antimony.    By  R.  Phillips,  FRSL.  &  E 

According  to  Dr.  Paris  (Pharmacologia,  vol.  ii.  p.  64),  this 
''saline  body  was  first  made  known  by  Adnan  de  Mynsicht  in  hi? 
Thesaurus  Medico-Chymicus,  published  in  1631 ;  although  it 
appears  probable  that  the  preparation  was  suggested  by  a  trea- 
tise, entitled  '  Methodus  in  Pulverem/  published  in  Italy  in 
1620."  Long  as  this  medicine  has  been  employed,  no  regular 
analysis  of  it,  as  far  as  I  can  learn,  was  attempted  until  1801, 
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when  M.  Thenard  pubjiished  the  result  of  his  analysis  in  -the 
38th  volume  of  the  Annates  de  Chimieyjp.  301. 

Before,  however^  I  ofier  any  observations  on  this  analysis,  I 
shall  state  the  atomic  weights  of  the  constituents  of  tartanzed 
antimony.  Bitartrate  of  potash  consists  of  2  atoms  of  acid  66 
X  2  =  132,  and  1  atom  of  potash  48j  and  consequently  the 
atomic  weight  of  the  anhydrous  bitartrate  is  180;  these  are  the 
results  of  Dr.  Thomson's  experiments,  and  I  believe  them  to  be 

{)erfectly  accurate;  according  to  Berzehus's  table  of  equiva- 
ents,  the  proportions  of  acid  and  base  are  nearly  as  above  given, 
but  he  states  the  salt  to  contain  4*74  per  cent,  of  water,  and, 
therefore,  1 80  of  the  anhydrous  salt  must  unite  with  8*95  of 
water;  so  nearly  9,  that  we  may  conclude,  if  the  experiments 
be  correct^  that  the  crystals  of  bitartrate  of  potash  contain  I  atom 
of  water.  Dr.  Thomson,  however,  in  a  veiy  important  work 
which  he  has  very  recently  published,*  considers  this  salt  to 
contain  2  atoms  of  water ;  but,  for  reasons  which  I  shall 
now  state,  I  still  consider  the  determination  of  Berzelius  to  be 
correct:  having  prepared  some  pure  bitartrate  of  potash,  I  suf- 
fered it  to  dry  by  exposure  to  the  air;  189  grains  of  this  salt, 
cpntaining,  of  course,  hygrometric  moisture,  were  boiled  in  water 
with  54  grains  =r  1  atom  of  dry  carbonate  of  soda ;  the  solution 
was  slightly  alkaline,  but  upon  adding  3  grains  of  bitartrate  of 
potash,  it  reddened  vegetable  blues  strongly ;  now  if  the  salt 
had  contained  2  atoms  of  water,  it  would  have  required  more 
than  198  grains  of  bitartrate  of  potash,  instead  of  less  than  192, 
to. have  supersaturated  64  of  carbonate  of  soda.  I  heated  some 
crystals  of  the  common  bitartrate  at  a  temperature  but  little 
below  that  required  for  their  decomposition  ;  they  lost  ,only0'96 
per  cent,  and  I,  therefore,  conclude  that  this  salt  cannot  be  ren- 
dered anhydrous  by  heat.  With  respect  to  the  atomic  weight  of 
antimony  and  its  compounds,  I  also  adopt  Dr.  Thomson's  num- 
bers, viz.  44  for  the  metal,  52  for  the  protoxide,  and  60  for  the 
peroxide  and  sulphuret. 

M.  Thenard  analyzed  tartarized  antimony  in  the  following 
manner : — 100  parts  of  the  crystals  were  subjected  to  heat,  by 
which  they  lost  8  parts  of  water,  the  remaining  92  parts  were 
dissolved  in  water,  and  the  oxide  of  antimony  was  precipitated 
by  sulphuretted  hydrogen;  50  grains  of  dry  precipitate  were 
obtained,  which  were  calculated  to  contain  38  parts  of  oxide, 
such  as  it  exists  in  the  salt :  by  means  of  acetate  of  lead,  100 
grains  of  tartrate  of  lead  were  procured,  which  are  estimated  to 
contain  34  of  tartaric  acid ;  and,  lastly,  100  parts  of  the  salt  being 
treated  with  nitric  acid,  there  were  obtained  30  of  nitrate  of 

«  An  Attempt  to  establish  the  first  Principles  of  Chemistry  by  BxperiiQcnt.    By  . 
Thomas  Thomson,  MD.  FRS.  Regius  Professor  of  Chemistry  in  the  University  of 
Glasgow,  &c. 
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potash^  and  these  were  ealcalated  to  contain  16  of  potash.  PVom 
these  results,  M.  Tbenard  concludes,  that  tartarized  antimony  is 
Composed  of 

Tartaric  acid ' ,  •  •  •  34 

Potash 16 

Oxide  of  antimony 38 

Water ., 8 

Loss ••••••    4 

100 

M.  Thenard  asserts,  that  bitartrate  of  potash  contains  more 
tartrate  of  potash  than  is  necessary  to  saturate  the  tartrate 
of  antimony,  and  he  states  that  this  excess  of  the  salt 
remains  in  the  mother  water.  This  is  certainly  a  mistake,  for 
crystals  of  tartarized  antimony  are  procured  from  almost  the  last 
drop  of  the  solution. 

I>fow  if,  as  already  supposed,  2  atoms,  or  132  of  tartaric  acid 
combine  with  1  atom  or  48  of  potash  to  form  the  bitartrate,  it 
is  evident  that  M.  Thenard's  analysis  must  be  incorrect,  for  in 
that  we  find  the  quantity  to  be  34  to  16,  or  132  to  62-11; 
nor  wiU  the  error  be  rectified  by  supposing  the  4  parts  of  loss  to 
be  tartaric  acid,  for  the  proportion  even  then  would  be  132  to 
56-67. 

In  his  Essai  sur  la  Theorie  des  Proportions  Chimiques,  Berze- 
lius  has  given  the  following  formula  to  represent  the  constitution 

of  what  he  terms  tartras  kalico-sttbicos,  3  K  T^  Aq^  +  4  Sb 

T?  Aq\  These  symbols  I  have  not  attempted  to  decypher,  nor 
was  it  necessary  to  do  so,  for  the  composition  of  the  salt  is 
stated  in  100  parts  as  follow : 

Tartaric  acid [ 63-20 

Potash 12-63 

Oxide  of  antimony 27*10 

Water 7-17 

100-00 

Examining  these  results  on  the  same  principle  as  the  analysis 
by  M.  Thenard^  it  will  appear  to  be  also  incorrect,  for  if  132  of 
tartaric  acid  combine  with  48  of  potash,  63-20  should  unite  with 
19-34  instead  of  12*63  as  above  quoted ;  the  quantity  of  oxide 
of  antimony  is  also  very  incorrectly  given,  and  the  only  statement 
which  approaches  exactness  is  that  of  the  quantity  of  water. 

Dr.  Gobel^  in  Schweigger's  Journal  {Annals,  vol.  viii.  p.  151, 
M.  8.),  states  the  results  of  his  analysis  to  be, 
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Tartattc  «dd .....  /. . . ........  4 .. .  4S*6tt 

Potash ^ .    9'$a 

Oxide  of  antimony  ...»...• 42'^60 

Water 3-76 

10M6 

Dr.  Gobel  considers  the  atomic  constitution  of  the  salt  to  be 
equivalent  to  I  atom  of  tartrate  of  potash,  2  atoms  of  subtartrate 
of  antimony,  and  2  atoms  of  water;  but  as  132  of  tartaric  acid 
require  48  of  potash,  45  must  unite  with  16*36  instead  of  only 
9*8  as  stated  :  this  analysis  is  also  incorrect  as  to  the  quantity  of 
water;  but  that  of  the  oxide  of  antimony  is  not  very  far  from 
the  truth. 

Mr.  Brande,  in  his  Manual  of  Chemistry,  vol.  iii.  p.  85,  states 
that  *'  Mr.  Phillips  has  shown  that  emetic  tartar  consists  of  100 
supertartrate  ofpotassa  +  66  protoxide  of  antimojiy.  If  we  opu^ 
sider  it,  with  Dr.  Thomson  (System,  ii.  670),  as  a  compound,  of 
3  proportionala  of  tartaric  acid,  2  of  protoxide  of  antimony,  and 
1  of  potassa ;  or  as  containing  I  proportional  of  tartrate  of 
potassa  and  of  subtartrate  of  aatimony,  its  compoaent^  will 
staiid  thus ; 

Tartaric  acid  62-5  x  2  =* 12S ' 

Protoxide  of  antimony  62*6  x  2  ^  .  ..  105 
Potassa  =x , , 45 

376" 

NoM^  it  is  to  be  obsenred  that  my  statement  respecting  tke 
solvent  power  of  supertartrate  of  potash  (Experimental  Exatlli^ 
Biation,  p.  86),  is  that  when  equal  parts  of  the  salt  and  oxide  are 
boiled  together  in  water,  70-lOOths  of  the  oxide  are  diii^olv^ti. 
It  i£f,  however,  to  be  remarked,  that  the  composdtion  of  tartariteti 
antimony  cannot  be  inferred  from  the  oxide  disitolved  by  the 
common  bitartrate  of  potash,  for  it  always  contains  about  9  per 
cent,  of  tartrate  of  lime.  In  addition  to  this,  it  must  fdso  be 
proved,  either  that  the  bitartrate  of  potash  and  the  antimonial 
salt  contain  no  water  at  all,  or  only  that  quantity  which  pre- 
viously existed  in  the  bitartrate. 

In  his  Manual  of  Pharmacy  lately  published  (p.  254y,  Mr. 
Brande  observes,  the  "  composition  has  been  variously  stated, 
and  experiments  are  still  wanting  to  demonstrate  the  relative 
proportions  of  its  component  parts :  its  moat  probable  composi* 
tion  is  1  proportional  of  tartrate  ofpotassa,  and  1  of  subtartrate 
of  antimony,  or,   < 
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Tartrate  of  potassa •.,.»••  ^.  =  115 

Tartaric  acid =    67 

Protoxide  of  antimony  (53  x  2) s=  106 

288" 

This,  however,  is  an  incorrect  view  of  the  subject,  for  it  sup- 
poses the  salt  to  be  anhjrdrous,  which  it  is  not,  and  the  quantity 
of  oxide  of  antimony  assigned  is  too  small*  Indeed  having  men- 
tioned the  results  of  my  experiments  to  Mr.  Brande,  he  has 
stated  the  composition  differently  in  the  table  of  equivalents, 
adding  in  a  note,  "  According  to  Mr.  R.  Phillips :  in  the  text  at 
p.  254,  the  quantity  of  protoxide  is  underrated  by  one  propor- 
tional/' Still,  however,  the  statement  is  incorrect,  as  I  snail 
presently  show. 

The  quotation  just  made  from  Mr.  Brande's  Manual  of  Che- 
mistry contains  the  opinion  of  the  atomic  constitution  of  tartar- 
ized antimony  expressed  by  Dr.  Thomson  in  his  System.  In  his 
new  work,  already  alluded  to.  Dr.  T.  observes  (vol.  ii.  p.  440), 
"  No  accurate  analysis  of  this  useful  salt  having  been  hitherto 
made,  I  took  the  following  method  of  ascertaining  its  consti- 
tuents :  60  grains  of  picked  crystals  of  tartar  emetic  were  dis- 
solved in  distilled  wate  r,  and  a  current  of  sulphuretted  hydrogen 
gas  passed  through  the  licjuid  as  long  as  any  precipitate  fell. 
The  bydrosulphuret  of  antimony  thus  obtained,  when  dried  in 
the  open  air,  weighed  42*21  grams ;  but  when  heated.in  a  elass 
tube,  water  was  driven  off,  and  a  black  matter  remained,  which 
weighed  24*59  grains,  and  which  was  sulphuret  of  antimony, 
equivalent  to  18*032  grains  of  antimony,  or  21*31  grains  of  pro- 
toxide of  antimony. 

.  ''The  liquid  thus  freed  from  antimony  was  evaporated  cautiously, 
and  a  quantity  of  bitartrate  of  potash  obtained,  which  weighed 
28*69  grains.  But  the  integrant  particle  of  bitartrate  of  potash 
weighs  24*76;  and  28*60  :  24*75  ::  21*31  :  18*384=  the  pro- 
toxide of  antimony  united  to  an  integrant  particle  of  bitartrate 
of  potash.  Now  the  protoxide  of  antimony  weighs  6*5,.  and 
6-5x3=  19*6;  this  is  a  little  more  than  I  actually  found, 
because  part  of  the  sulphuret  in  my  experiment  adhered  to  the 
glass  tube,  and  could  not  be  collected  without  loss.  From  this 
experiment,  which  I  thrice  repeated,  I  have  no  doubt  but  the 
constituents  of  tartar  emetic  are, 

2  atoms  tartaric  acid 16*6 

3  atoms  protoxide  of  antimony 19*5 

1  atom  potash ■. 6*0 

2  atomFi  water 2*25 

44*25" 

I  shall  now  proceed  to  state  the  results  of  my  analysis, 
having  already  quoted  from  Mr.  Brande,  that  I  had  obtained. 
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as  Dr.  Thomson  has,  3  atoms  of  protoxide  of  antimony  from 
this  salt. 

A.  100  grains  of  brilliant  small  crystals  of  tartarized  antimony 
reduced  to  powder  were  heated  during  eight  hours  at  the  tem- 
perature of  212°;  they  lost  only  2*1  ^ains;  but  as  bitartrate  of 
potash  retains  the  water  of  crystallization  when  exposed  to  a 
much  greater  heat,  I  subjected  100  grains  of  tartarized  antimony 
reduced  to  powder  to  a  higher  temperature.  Taking  the 
mean  of  several  experiments,  1  found  that  the  salt  lost  7-38  per. 
cent,  by  several  hours'  exposure  to  a  sand  heat.  When  one 
portion,  which  had  lost  7*4  per  cent,  in  this  way,  was  heated  by 
a  spirit-lamp,  so  as  to  suffer  a  further  diminution  of  0*4,  it  was 
decomposed,  and  becoming  of  a  brown  colour,  it  emitted  the 
smell  of  decomposing  tartaric  acid.  I  consider,  therefore,  7*4 
per  cent,  as  the  quantity  of  water. 

B.  1  attempted  to  ascertain  the  quantity  of  oxide  of  antimony 
in  two  different  modes.  First,  I  decomposed  a  solution  100 
grains  of  the  crystals  by  carbonate  of  soda,  assisted  with  heat; 
the  mean  of  two  experiments  gave  41*35  per  cent.;  but  the 
alkaUes  being  imperfect  precipitauts  of  antimony,  I  treated  the 
solution  afterwards  with  sulphuretted  hydrogen,  which  gave  a 
mean  of  2*8  of  precipitate  dried  at  a  moderate  temperature,  and, 
which  I  conceived  to  be  hydrosulphuret  of  antimony  composed 
of  I  atom  of  sulphuretted  hydrogen  17+1  atom  protoxide  of 
antimohy  62  =  69  ;  if  then  69  contain  62  of  oxide  2*8  =  2-11. 
which,  added  to  41*36,  gives  43*46  as  the  quantity  contained  ia 
IQO  parts  of  the  salt. 

C.  After  this,  and  in  order  to  confirm  the  above  statement,  I, 
treated  two  solutions  each  of  100  grains  of  tartarized  antimony  with 
sulphuretted  hydrogen  gas ;  the  precipitates  after  being  dried  on 
a  sand  heat  gave  a  mean  of  61*25  grains.  Now,  if  we  admit,  as. 
above  supposed,  that  this  precipitate  is  hydrosulphuret  of  anti- 
mony, and  of  which  it  possesses  the  appearance,  tartarized 
antimony  contains  only  38*6  instead  of  43*46  of  protoxide  of 
antimony  as  by  Experiment  B,  for  69  :  62  ::  61*26  :  38*6.  It. 
may  be  further  observed  that  the  quantity  of  precipitate  obtained 
in  U,  as  well  as  the  inference  as  to  the  quantity  of  oxide  which  it 
contains,  agree  very  nearly  with  the  previous  determinations  of 
Thenard. 

These  discordant  results,  repeatedly  obtained,  puzzled  me 
exceedingly,  and  I  adopted  two  modes  of  determining  t^^e 
quantity  of  oxide  existing  m  the  dried  hydrosulphuret. 

D.  I  dissolved  46*6  grains  of  protoxide  of  antimony  in  a  solu- 
tion of  bitartrate  of  potash,  and  then  precipitated  it  by  sulphur- 
etted hydrogen,  after  washing  and  drying  in  the  same  mode 
as  before,  the  precipitate  weighed  62*8  grains ;  and,  as  it  had 
the  appearance  of  being  an  hydrosulphuret  of  antimony,  I  sus- 
pected that  it  was  subhydrosulphuret.  consisting  of  1  atom  of 
sulphuretted  hydrogen,  and  2  atoms  of  oxide  of  antimony,  pa 
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which  fiupposition  I  ought  to  hare  obtained  68*05  of  prec»pitat<|i 
instead  of  52*8 ;  and  it  will  be  observed  that  supposing  this  to  be 
the  true  constitution  of  this  substance^  the  results  of  B  will  agree 
with  those  of  C  as  nearly  as  43*46  to  44*04,  for  subhydrosul^ 

f  buret  of  antimony  must  consist  of  52  x  2  +  17  =  131,  and 
21  :  104  ::  61*25  :  44*04. 

E.  Further  to  examine  this  view  of  the  subject,  I  dissolved 
100  grains  of  sulphuret  of  antimony  and  100  grains  of  the  pre- 
cipitate in  question  in  separate  and  equal  quantities  of  muriatie 
acid,  and  decomposed  the  solutions  with  similar  portions  of 
water ;  the  precipitate  from  the  sulphuret  weighed  o6*7  grains, 
and  that  from  the  hydrosulphuret  87  grains  ;  and  as  in  I  atom  of 
subhydrosulphuret,  17  of  sulphuretted  hydrogen,  and  16  of 
oxygen rs33,  would  supply  the  place  of  2  atoms  of  8ulphur2B32 
in  2  atoms  of  sulphuret  of  antimony,  it  is  evident  that  equal 
weights  of  these  compounds,  should  yield  nearly  equal  Quantities 
of  precipitate  by  solution  in  muriatic  acid  and  the  affusion  of 
water. 

F.  The  nature  of  this  precipitate  was  then  examined  by  heat- 
ing 50  grains  in  a  small  flask  by  a  spirit-lamp,  and  I  found  to 
my  surprise,  that  it  was  readily  converted  into  black  sulphuret 
of  antimony,  losing  only  1*2  grain  of  water.  It  appears,  there* 
fore,  that  instead  of  a  subhydrosulphuret  as  I  had  suspected,  the 
precipitate  was  sulphuret,  containing  a  small  quantity  of  hydro- 
sulphuret, but  yet  sufficient  to  give  so  much  colour  as  to  conceal 
the  nature  of  the  sulphuret.  The  difficulty  of  the  case  was 
increased  by  the  fact  already  alluded  to,  viz.  that  2  atoms  of 
oxygen  and  1  atom  of  sulphuretted  hydrogen  are  so  nearly  equal 
ih  weight. 

G.  As  then  60  of  the  precipitate  contain  48*8  of  sulphuret  of 
antimony,  61*25  the  whole  quantity  obtained,  (C)  must  contain 
60*02  =  43*86  of  protoxide  of  antimony,  which  is  the  quantity 
contained  in  100  grains  of  crystallized  emetic  tartar. 

We  have  thus  obtained  7*4  as  the  quantity  of  water,  and  43'35 
as  the  weight  of  the  protoxide  of  antimony ;  and  having  found, 
as  already  mentioned,  that  crystals  of  tartarized  antimony  are 
Qbtaioed  even  from  the  last  portions  of  the  solution  in  preparing 
the  salt,  the  remainder  of  49*25  will  give  the  weight  of  the  bitar- 
trate  of  potash  in  100  parts,  or  it  consists  of 

•  Bitartrate  of  potash  (anhydrous)  ....  49*26 

Protoxide  of  antimony 43*36 

Water 7-40 


100*00 


Calculating  its  constitution,  according  to  the  weight  of  tb^ 
atoms  already  mentioned,  tartarised  antimony  will  appear  to  b# 
a  compound  of 
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1  atom  of  bitartrate  of  potash 180  ....  49*58 

3  atoms  of  protoxide  or  antimony  (62  x  3) ... .  156  ....  4$'d7 
3  atoms  of  water  (9x3) 27   7-45 

363  100-00 

According  to  Dr.  Thomson,  as  already  quoted,  the  atomic 
weight  of  tartarized  antimony  is  354,  differing  from  the  above 
by  f  atom  less  of  water. 


Article  VII. 
On  changing  the  Residence  of  Fishes.  By  Nicholas  Mill,  E6(|. 
(To  the  Editors  of  the  Annals  of  Philosophy.) 
GENTLEMEN, 
In  reading  Dr.  Mac  CuUoch's  paper  on  "  Changing  th6 
Residence  of  certain  Fishes,''  in  the  34th  number  of  the  Quar- 
terly Journal,  I  was  impressed  with  the  importance  of  the  sub- 
ject to  society,  and  I  conceive  that  any  facts  which  can  be  col- 
lected in  corroboration  of  his  statements,  cannot  fail  to  be 
interesting  and  useful.  I  therefore  take  the  liberty  to  forward 
you  some  facts  which  have  come  under  my  observation  respect- 
mg  the  habits  of  the  salmon,  and  the  likelihood  of  its  being 
domesticated  (if  I  may  use  the  expression)  in  fresh  water  lakes 
and  ponds.  The  salmon  has  many  peculiarities  in  its  history 
and  mode  of  living  which  are  common  to  most  of  the  finny  tribe 
that  are  inhabitants  aUke  of  fresh  and  .salt  water,  and  some 
which  others  have  not.  The  salmon  during  certain  months  of 
the  year  is  an  inhabitant  of  fresh  water  rivers  and  lakes  that 
communicate  with  the  sea,  and  apparently  for  the  sole  purpose 
of  depositing  its  ova  or  spawn.  It  then  again  betakes  itself  to 
^e  sea  to  recruit  its  strength  and  vigour,  but,  unlike  other  migra- 
tory fishes,  its  retreat  cannot  be  traced ;  for  it  is  a  singular  tact, 
that  salmon  have  never  been  taken  or  seen  in  the  salt  water  far 
from  the  mouth  of  some  river,  and  there  only  at  certain  seasons 
of  the  year.  The  herring,  the  pilchard,  the  mullet,  and  the 
mackerel,  may  be  followed  from  one  sea  to  another,  and  from 
one  creek  to  another,  but  not  so  with  the  salmon  whose  hidings 
place  is  a  mystery,  yet  to  be  solved  by  naturalists.  The  general 
opinion  entertained  upon  this  subject  is,  that  they  do  not  wan- 
der far  from  the  shores  of  the  fresh  water  rivers  they  frequent, 
from  the  well  known  fact  that  the  same  salmon  will  always  return 
to  the  same  river  to  deposit  its  spawn ;  and  if  they  do  migrate  to 
the  northern  seas  (which  some  naturahsts  maintain  where  they 
are  found  in  abundance,  but  always,  it  must  be  remembered,  m 
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communication  with  some  fresh  water  lake  or  river),  it  is  givinj 
the  species  credit  for  greater  sagacity  than  we  usually  fin( 
amongst  the  animal  creation.  In  ascending  fresh  water  rivers, 
they  surmount  the  most  surprising  difficulties;  wears  or  dams 
of  15  feet  in  perpendicular  height  do  not  present  an  effectual 
obstacle  to  their  progress,  they  are  enabled  bjr  a  spring  or  leap 
to  pass  them  witix  ease.  After  having  deposited  their  spawn, 
they  become  lean  and  covered  with  vermin,  and  fishermen  assert, 
unless  then  suffered  to  return  to  the  sea,  they  die ;  but  this  is  one 
of  the  vulgar  notions  which  it  is  my  business  to  controvert.  In 
order  to  ascertain  whether  sea  water  was  necessary  for  the  exist- 
ence and  growth  of  the  salmon,  I  caught  some  of  the  fry  of  this 
fish  as  they  were  retreating  to  the  sea  with  an  artificial  fly,  and 
preserved  them  alive  in  order  to  transport  them  to  a  fish-pond ; 
the  dimension  of  which  was  about  30  yards  square,  with  a  clay 
bottom  covered  with  mud ;  the  deptn  of  the  water  was  from 
three  to  four  feet,  and  the  pond  supplied  with  a  running  stream ; 
when  first  caught  they  measured  from  the  tip  of  the  nose  to  the 
tip  of  the"  tail  four  inches :  about  twelve  months  afterwards,  the 
pond  was  overflowed,  when  some  of  the  fish,  together  with  some 
trout,  were  left  dry ;  they  now  measured  in  length  eight  inches, 
and  assumed  the  shape  and  appearance  of  a.  lean  salmon.  -  If, 
therefore,  the  young  salmon  will  live  for  twelve  months  in  a  space 
of  thirty  yards  square,  and  three  feet  deep,  and  increase  in  size, 
the  presumption  is,  that  in  water  where  it  may  range  at  large, 
and  procure  that  food  and  situation  which  are  most  congenial  to 
its  habits,  it  would  attain  its  usual  size.  In  propagating  this 
fish  in  fresh  water,  the  greatest  facility  presents  itself  by  trans- 
porting its  ova  or  spawn,  which  is  readily  discovered  in  places 
frequented  by  salmon,  to  the  places  intended  for  its  propagation, 
choosing  as  nearly  as  possible  the  same  situation  as  that  from 
which.it  has  been  removed. 

The  Chinese  far  exceed  even  the  ancient  Romans  in  the  care 
they  bestow  upon  the  propagation  of  the  finny  tribe.  At  certain 
seasons  of  the  year,  they  carefully  collect  all  the  ova  as  fast  as  it 
is  deposited  by  the  fishes  to  prevent  its  being  devoured  by  the 
other  tribes ;  they  then  procure  some  e^gs,  and  after  makmg  a 
hole  in  each  end,  and  blowing  the  inside  of  it  through,  the  ova 
is  introduced ;  and  the  ends  being  closed,  the  egg  is  placed  in 
an  oven  of  a  certain  temperature  until  the  young  fry  nearly  make 
their  appearance,  when  the  shell  is  broken,  ana  theicontents  put 
into  water  warmed  by  the  sun's  rays.  When  the  young  brood 
procured  by  this  means  attain  a  certain  size,  a  portion  of  it  is 
applied  for  the  purposes  of  food  for  the  larger  species  of  fish, 
and  the  remainder  is  destined  for  the  table. 

Your  obedient  servant,  N.  Mill. 
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Article  VIII. 

Onthe  Solar  Spots.    By  the  Rev.  J.  B.  Emmett. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

GENTLEMEN,  Greai  Outehum^  March  SO,  ISSfi. 

I  SEND  a  few  remarks  and  observations  on  the  solar  spots, 
iVhich  may,  perhaps,  not  be  uninteresting  to  your  readers. 

In  common  with  the  generality  of  astronomers,  I  supposed  the 
solar  spots,  which  are  carried  round  by  the  rotation  of  the  sun 
with  tolerable  uniformity,  to  be  visible  and  invisible  for  equal 
intervals  of  time  :  being  a  convert  to  the  hypothesis  of  the  late 
Sir  W.  Herschell,  no  doubt  seemed  to  remain,  since  the  equality 
of  the  periods  follows  of  necessity.  In  the  notes  to  the  third 
volume  of  the  Jesuit's  edition  of  Sir  Isaac  Newton's  Principia, 
the  observations  of  Stannyan  and  Cassini  are  quoted,  proving 
that  the  time  during  which  the  spots  are  visible,  is  twelve  days, 
and  that  they  are  invisible  15;  the  learned  commentators  observe 
that  of  all  the  observations  which  they  have  seen,  none  prove 
that  a  spot  has  remained  in  view  more  than  twelve  days,  or 
returned  before  the  15th.  Kirchius  observed  one  from  April  26 
to  July  17, 1681 ;  it  was  twelve  days  visible,  and  fifteen  invisible. 
This  observation  is  recorded  in  Chamber's  Enclyclopedia,  the 
author  of  which  work  assumes  this  period  as  well  known,  and 
received  generally  by  astronomers.  In  the  Phil.  Trans.  1704, 
the  observations  of  Stannyan  in  1703  are  quoted  ;  a  spot  which 
he  observed  for  some  days,  was  visible  in  the  morning  of 
May  23  (civil  time),  again  at,  and  after  noon,  but  then  upon  the 
edge  of  the  disc ;  but  at  3^  it  had  entirely  vanished ;  it  was  upon 
the  edge  June  7**  3** ;  again  it  was  on  the  limb,  and  disappeared 
June  19**  2'».  Now  from  May  23,  3^  afternoon,  to  June  7^,  3»' 
afternoon,  is  precisely  15  days;  also  from  June  7**,  3**  afternoon, 
to  June  19^  2^  is  11**  23\  In  the  Phil.  Trans.  1767  (when 
telescopes  had  received  great  improvement),  the  Rev.  S.  (late 
Bishop)  Horsley,  from  these  phenomena,  calculates  the  altitude 
of  that  part  of  the  solar  atmosphere  which  the  spots  occupy ;  the 
commentators  of  Newton  instituted  a  similar  problem ;  Mr. 
Horsley  takes  it  for  granted  that  the  spots  are  visible  for  12 
days,  and  disappear  during  15 ;  whence  it  follows  that  the  sun's 
radius  being  1,  the  spots  are  at  the  distance  1,013767  from  his 
center.  Yet  all  more  modern  astronomers  assume  that  the  spots 
are  concealed  behind  the  disc,  and  appear  upon  it  during  the 
same  interval  of  time.  Besides  the  observations  quoted,  I 
might  have  advanced  many  others  ;  yet  I  cannot  find  any  which 
show  the  return  of  a  spot  before  the  fifteenth  day,  ortJontinue  it 
on  the  disc  more  than  twelve. 

Some  may  reply  that  the  early  observations  may  be  erroneous 
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in  consequence  of  the  imperfection  of  the  telescope,  before  the 
reflecting  and  achromatic  ones  were  inyented :  however,  we  must 
bear  in  mind  that  Cassini,  and  some  others  quoted,  were  good 
observers;  their  telescopes  showed  the  division  of  Saturn's  ring 
—his  belts — ^the  spots  on  Jupiter,  and  shadow  of  his  sateUites — 
the  spots  of  Venus  and  of  Mars,  as  well  as  many  other  of  the 
most  delicate  objects,  some  of  which,  as  the  spot^  of  Venus,  are 
not  easily  seen,  even  with  our  improved  instruments  ;  besides, 
the  telescopes  then  in  use  could  trace  a  spot  to  the  very  edge  of 
the  sun's  disc ;  than  which  more  cannot  be  desired,  especially 
since  they  showed  the  entire  structure  of  the  spots,  which 
requires  distinctness  of  vision.  Also  I  have  lately  constructed 
two  aerial  telescopes,  precisely  such  as  were  formerly  used ;  one 
has  an  aperture  1*7  inch,  and  focus  18  feet;  the  other  an  aper- 
ture 3  inches  nearly,  and  focus  near  50  feet :  the  former  has 
SQwers  of  35  and  70;  the  latter  95  and  190;  in  distinctness 
ley  are  very  nearly,  if  not  quite  equal,  to  an  excellent  Newto- 
nian reflector  of  six  inches  aperture,  which  shows  the  quintuple 
belt  and  double  ring  of  Saturn,  with  a  power  of  800,  and 
showed  the  spots  of  Venus,  Feb,  21,  of  the  present  year,  with 

Sowers  120,200,400.  The  shape  of  the  nuclei  and  structure  of 
le  umbrae  of  the  solar  spots  are  beautifully  seen  with  all  the 
instruments :  indeed  from  observation  I  am  certain,  that  the 
jlpng  focal  lengths  of  the  telescopes  whose  object- glass  is  a  single 
convex  lens,  gives  them  an  advantage  of  no  small  magnitude 
over  every  other  instrument  in  certain  cases.  As  I  shall  trouble 
ypu  with  some  observations  made  with  these  instruments,  when 
those  I  shall  have  had  opportunity  to  make  are  sufficiently  nu- 
merous, I  shall  dismiss  the  subject  for  the  present, assuring  those 
who  will  make  trial  of  a  good  plano-convex  lens  of  crown  glass, 
pf  from  20  to  50  feet  focallength,  that  they  will  find,  under  judi- 
cious management,  a  distinctness  of  vision  possessed  by  few 
instruments. 

These  remarks  I  have  been  induced  to  make,  to  prove  that  I 
am  convinced  from  actual  and  long  continued  observations,  that 
this  extraordinary  phenomenon  is  not  to  be  ascribed  to  imper- 
fection of  the  instruments ;  nor  can  it  be  attributed  to  any  want 
of  care,  for  perhaps  a  more  indefatigable  and  careful  observer 
than  Cassini  never  lived ;  and  besides  it  is  not  a  little  remarka- 
Ue,  that  until  very  recently  the  two  periods  were  not  considered 
to  be  equal,  but  were  believed  to  be  12  and  15  days;  yet  no 
journal,  nor  observations  that  I  have  seen,  have  been  advanced 
in  support  of  the  recently  received  opinion.  Accordingly!  have 
instituted  a  series  of  observations ;  but  not  having  yet  made  a 
sufficient  number  to  enable  me  to  discover  to  what  extent  the 
period  may  appear  to  vary  in  consequence  of  the  proper  motion 
of  the  spots,  1  do  not  propose  them  as  infallibly  decisive ;.  I 
wish  to  make  them  pubUc  rather  for  the  sake  of  inducing  other 


Digitized  by  VjOOQ  IC 


182e»v3  Rev^  Mri^  Mmmeti  on  the  iSol^r  Spofh  983 

ItstroilomerB  to  examine  the  pbenoiaeo^.  In  the  obsarvattons,  I 
have  received  much  assistance  from  my  friend  Dr.  Wassue^  whx^ 
is  a  very  good  and  careful  observer, 

A  small  spot  disappeared  b^weeu  the  8th  and  9th  of  Decern^- 
ber  last,  at  the  western  limb ;  on  the  9th,  P,  there  was  no  trai^ 
of  it,  nor  of  tiie  feculse,  which  I  had  constantly  seen  abou$  it. 
On  the  24th,  P  45''^  there  was  no  trace  of  the  same  spot  on  tb# 
ea$t  limb ;  but  on  the  29th,  the  intermediate  days  being  clou4y» 
.  it  had  advanced  nearly  half  way  over  the  disc.  By  this  obsexv 
vatipn^  the  precise  time  is  not  ascertained ;  yet  it  follows  firom 
itj^  that  the  spot  was  invisible,  at  least  15  days. 

Feb.  4,  1825.— I  discovered  a  cluster  of  spots :  on  the  12th, 
1**  30',  the  mcwt  easterly  spot  was  very  near  the  edge  of  th^  sjua'f 
di^;  its  breadth  was  extremely  narrow ;  it  was  observed  with  9. 
Newtonian  reflector  of  six  inches  aperture,  with  powers  of  7Q 
and  120,  until  about  6^,  when  it  was  not  more  than  its  own 
breadth  from  the  edge  of  the  disc,  which  certainly  was  not  4f^ 
of  a  great  circle.  iTow  the  apparent  diurnal  motion  of  a  spot  i# 
13^—20'  at  a  mean  rate  ;  hence  the  v  sine  of  the  arc  describe4 
by  a  spot  in  24  hours,  being  on  the  edse  of  the  disc  at  tb^ 
beginning  or  end  of  the  time,  is  25^^,881 6;  from  which  data  I 
conclude,  that  the  spot  must  have  disappeared  about  Feb*  12^^ 
10^  astronomical  time.  On  the  following  morning  there  was  no 
trace  of  it ;  therefore,  the  computed  time  of  its  disappearing 
cannot  be  far  wrong.  Feb.  28**,  l-^S  Dr.  Wasse  observed  th^ 
same  spot,  with  an  achromatic  by  DoUond,  of  three  inches  aper*- 
ture,  and  power  about  150.  The  nucleus,  or  black  spot,  had 
just  entered,  and  the  eastern  part  of  the  umbra  was  coincident 
with  the  limb :  its  magnitude  was  certainly  not  4'^ ;  hence  it 
cannot  have  been  on  the  disc  above  five  or  six  hours ;  but  I  will 
suppose  12^ ;  upon  this  hypothesis,  it  cannot  have  appeared 
before  27**,  13^  30^,  which  leaves  16^  3*^  30'  for  the  time  it 
remained  invisible.  The  observations  cannot  be  minutely  accu- 
rate, because  the  «pot  came  into  view,  and  disappeared  in  the 
night ;  but  calculating  from  the  number  of  observations  which  I 
have  made  upon  the  solar  spots,  during  several  years,  I  am  cer- 
tain the  error  cannot  exceed  five  or  six  hours.  I  have  not 
employed  a  micrometer  in  calculating  the  short  intervals  of  time 
during  which  tlie  spots  could  not  be  observed,  because  since 
the  extent  of  the  radius  of  the  path  which  the  spots  describe  is 
not  known,  such  measures  cannot  be  used  without  involving 
hypothetical  views ;  the  only  certain  plan  is  to  observe  the  spots 
when  just  upon  the  very  edge  of  the  disc,  which  may  be  done 
during  the  long  days  in  the  summer,  and  it  is  on  this  account 
that  I  wish  to  call  the  attention  of  astronomers  to  the  subject,  as 
early  as  possible.  Had  the  time,  which  I  calculate  to  be  15 
days,  been  but  half  the  sun's  period,  the  difierence  would  be 
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1**  16**  30",  a  quwitity  far  too  great  to  be  considered  an  error 
of  observation. 

The  same  spot  disappeared  12*  2** ;  and  having  come  into 
view  Feb.  27**  IB*'  30",  leaves  12*  8**  30"  for  the  time  they  were 
visible. 

Whether  this  be  the  true  period,  or  the  spots  have  a  proper 
motion  of  their  own,  subject  to  no  known  regular  laws,  which 
sometimes  lengthens  the  time  they  are  invisible  (but  then  it 
ought  as  often  to  increase  the  time  during  which  they  are  in 
view)  must  be  determined  by  observing  them  when  upon  the 
very  edge  of  the  disc ;  and  this  will  rarely  be  observed  at  the 
entrance  and  exit  of  the  same  spot.  Should  the  period  which  I 
have  deduced  be  proved  to  be  the  true  one.  Sir  W.  Herschell's 
hypothesis  cannot  be  supported  ;  for  the  luminous  stratum  forms 
what  is  called  the  sun's  disc :  below  this  are  the  opaque  clouds, 
and  below  these  the  dark  globe ;  therefore,  the  nucleus  ought 
first  to  disappear,  which  is  not  the  case.  It  certainly  may  be 
seen  when  the  umbra  becomes  invisible  by  reason  of  its  proximity 
to  the  edge  of  the  solar  disc :  indeed  m  1818  I  traced  a  spot 
which  was  surrounded  with  a  fine  umbra  to  the  very  edge ;  when 
there  was  a  fine  line  of  light  beyond  the  spot,  both  the  nucleus 
and  umbra  were  very  distinct ;  about  half  the  nucleus  projected 
beyond  the  umbra  towards  the  §un's  center.  According  to  his 
hypothesis,  the  nucleus  should  disappear  first,  and  even  before 
it  comes  very  near  the  limb,  which  is  contrary  to  observation ; 
then  the  umbra  should  disappear  upon  the  limb,  and  return  after 
134*  days.  His  hypothesis  does  not  explain  the  reason  why  the 
mai^in  of  the  umbra  is  darker  than  the  interior,  nor  the  clouded 
mottled  form  which  large  umbrae  commonly  assume. 

I  do  not  presume  to  produce  any  hypothesis ;  their  structure 
is  very  remarkable,  and  totally  dissimilar  to  that  of  any  objects 
with  which  we  are  acquainted.  When  viewed  with  a  telescope 
of  sufficient  power  and  great  distinctness,  their  form  presents 
many  inexplicable  phenomena  ;  they  are  best  seen  with  a  large 
aperture,  and  power  of  from  70  to  200.  Two  pieces  of  plate 
glass,  each  smoked  on  one  side,  glazed  with  the  smoked  sides 
towards  each  other,  interposing  a  margin  of  card  paper  to  pre- 
vent their  touching,  is  a  preferable  screen  to  any  of  the  coloured 
classes ;  and  if  made  sufficiently  large,  the  glass  is  not  liable  to 
be  split  by  the  heat,  an  accident  to  which  1  have  always  found 
coloured  glass  fixed  into  a  brass  ring  so  liable,  that  I  can  rarely 
use  such  a  glass  more  than  two  or  three  times,  allowing  a  suffi- 
cient aperture  to  the  telescope.  The  mottled  appearance  of  the 
solar  disc,  first  particularly  noticed  by  Sir  W.  Herschell,  may 
be  constantly  seen  with  a  considerable  aperture,  if  the  telescope 
be  very  distinct ;  if  a  screen  of  very  white  paper  be  placed 
where  the  focal  image  is  formed  by  a  good  lens  of  about  60  feet 
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focus,  which  focus  is  nbove  four  inches  in  diamejter;  ^S"  I  judge 
by  the  eye,  the  whole  surface  is  seen  to  be  covered  with  ridges 
of  different  degrees  of  brilliancy ;  indeed  I  havenev^r  seen  it  so 
conspicuously  as  in  this  manner. 

I  remain^  Gentlemen,  yours  very  sincerely, 

J*  B.  IEmmett. 


P.  S.  In  my  last  paper  on  the  Mathematical  Principles  of 
Chemistry,  I  have  made  calculations  on  the  supposition  thi^ 

Sravity  in  the  ultimate  particles,  of  matter  is  proportional  to  the 
ensity  and  volume  jointly.  In  making  the  selection  of  matter,  I 
omitted  a  problem  which  ought  to  have  been  at  the  commence- 
ment, viz.  that  in  this  case,  cohesion,  and  all  corpuscular  forces, 
may  be  produced;  this  follows  as  a  corollary  from  the  ordi- 
nary problem  in  every  treatise  on  Fluxions,  "  To  find  the  attrac- 
tion of  a  corpuscle  to  a  right  line,*'  or  from  Prop.90,ofNewtcm's 
Princjp.  voUi. ;  by  substituting  an  evanescent  or  elementary 
prism :  then  the  force  becomes  infinite  in  contact,  and  indefi- 
nitely great,  at  indefinitely  small  distances.  The  corollary 
admits  of  two  cases;  first,  where  the  force  acts  in  the  direotioa 
pf  the  prism ;  secondly,  where  perpendicularly  to  it. — J.  B.  E. 


Article  IX. 

Proceedings  of  Philosophical  Societies. 

ROYAL    SOCIETY. 

April  14. — M.  Gay-Lussac  was  admitted  a  Foreign  Member, 
and  Henry  Harvey,  Esq.  a  Fellow  of  the  Society. 

The  reading  was  commenced  of  a  paper,  entitled,  *'  A  Mono* 
graph  on  Egyptian  Mummies^  with  Observations  on  the  Art  of 
fcnbalming  among  the  ancient  Egyptians ;  by  A.  B.  Granville, 
MD.FRS. 

April  2]. — ^The  reading  of  Dr.  Granville's  paper  was  conti- 
nued. 

1.INNEAN    SOCIETY. 

March  1 . — ^The  readings  of  Dr.  Hamilton's  Commentart  on 
the  third  part  of  the  Hoitus  Malabaricus^  and  Messrs.  Shep- 
hard's  and  Whitear's  Catalogue  of  Norfolk  and  Suffolk  iBiras, 
were  continued  ;  and  on 

March  1 6,  the  reading  of  the  atter  communication  was  further 
continued. 

ASTRONOMICAL    SOCIETY.  .  '-^ 

April  8. — A  paper  was  read,  "  Oin  the  Results  of  CoaiS^x^^ 
tions  on  Astronomical  Observations  made  at  Paramattai  inl^eW 
New  Series^  vol.  ix*  2  c 
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ebv^fi  Wales^  tm^r  the  difectioit  6f  Sit  Th^tnfli  BHaMUto) 
KC^Bi ;  and  the  applidatiott  thereof  td  inteatigate  the  ei^ad^Mi 
t(  obiervtLttobs  marie  in  the  horth^ni  hemiabhere.  By  the  Ite¥k 
John  Brinkley,  DD.  FRS."  Anxiooa  to  tnrow  aomenew  li^t 
on  the  subject  Of  the  discordance  between  the  north  polar  dis- 
tances of  the  principal  fixed  stars,  as  determined  by  Continental 
and  English  astronomers.  Dr.  Brinkley  wrote  to  Sir  Thomas 
Brisbane,  to  request  his  Excellency  to  make  some  observations 
it  Paramatta.  Sir  Thomas  immediately  commenced  the  import- 
Aht  labour ;  and  on  a  series  of  three  months'  obserTatiOns,  from 
November)  1823,  to  February,  1824,  communicated  to  this  So^ 
di^ty  as  well  as  to  Dr.  Brinkley,  the  Doctor  has  founded  tha 
coknputations  and  comparisons  which  are  communicated  in  this 
paper. 

'  The  sum  of  the  polar  distances  of  a  star  ob6ervec(  in  the  two 
heftiispheres  ought  to  be  exactly  180**,  if  both  are  cottectly 
abfaerved.  Also,  on  the  hypothesis  that  the  mean  refraction  is 
the  same  in  both  hemispheres,  we  have  ati  opportunity  of  ascer- 
taining the  united  effects  of  refraction,  instead  of  the  differ^ncSa 
between  the  refraction  of  a  star  near  the  pole  and  of  a  circuna* 
point  star  remote  therefrom. 

In  regard  to  the  distance  between  the  north  and. south  poles, 
by  combining  Dr.  Brinkley's  observations  with  those  of  Sir 
Thomas  Brisbane;  the  result  is  that  the  mean  of  141  south  polar 
distances  deduced  from  141  of  his  observations,  and  applied  to 
Dr.  Brinkley's  north  polar  distances  =  179°  59'  58'',92or  1",08 
in  defect.  Dr.  Brinkley's  refractions  were  applied  to  the  south- 
em  observations,  using  the  interior  thermometer.  The  same 
mean,  obtained  by  using  Mr.  Bessel's  north  polar  distances  and 
coinpating  by  Mr,  Bessel's  refractions  (Astron.  Fundam.},  ueang 
the  exterior  thermometer,  is  180°  (X  V',72  or  l'',72  in  excess. 

1°.  Among  the  observations  are  some  by  reflection,  lliese 
l^9rd  us  the  means  of  determining  the  zenitl^  point,  and  thebca 
the  distanca  between  the  zenith  and  polar  points,  or  the  co^ 
latitude. 

C6Aai\tu&ehy Campus    56°  IV  6^\6S 

Sirius  9  ,16 

< . -^^Fomalhdut  9  ,95 

1  Mean      =  56     ll    9  ,25 

Latitude  =  33    48  50  ,76 

.  2°  The  results  of  observations  on  both  the  solstices  of  1822 
appear  to  show  the  latitude  of  Paramatta  =  33**  48'  42'^— 
(rfo.  37,  Der  Ast.  Nachricktenn) 

The  observations  of  the  Dec.  i^olstice  of  1821  give  the  mean 
zetnth  distatlceof  Ae  solstial  t)oint,  Jan.  1, 1822, t=  10^  2r  ^',23. 
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iratf.l  '  &eotol^ei!d  lSocieiy\  iff 

^  The  Mean  Mdteuity  ofthe  eelibtie,  takm^ 

Aieah  oHiq.  of  Jun.  1, 1816,  »  23*^  27'  4^,21  f  a2S  27  47,08 

dwa  secular  diminution  »  43''  •  . . » • . .  J 

Latitude    33  48  49^ 

If  we  use  Mr.  Bessel's  obliquity  =  23°  07'  45",66,  the  latb. 
tude  will  be  =  33°  48'  47",89. 

The  result  of  all  the  observations  shows  that  Dr.  Brinkley'a 
cmistant  of  refraction  (57",72)  is  as  exact  as  can  be  desired, 
when  the  refractions  are  computed  by  the  iw^er/ifl/ thermometer; 
^Iso  that,  when  computed  by  the  external  thermofiaeter,  Mr. 
Bessel's  refractions  require  no  correction  worth  notice. 

A  communication  was  also  read  from  Colonel  Beaufoy,  in- 
closing a.  series  of  observations  of  Jupiter's  satellites,  at  Bushey 
Heath,  near  Stanmore,  between  April,  1816,  and  December,. 
1824;  and  another  series  of  observations  of  fiolar  and  lunar 
eclipse^,  and  occultations  of  stars  by  the  Moon>  occurring  lA 
the  same  interval  of  time,  from  1816  to  1824  inclusive.  The 
eclipses  of  Jupiter's  satellites  are  so  recorded  as  to  show  the 
mean  time  at  Bushey,  mean  time  at  Greenwich,  and  then  the 
same  as  exhibited  in  the  Nautical  Almanac.  The  discrepances 
between  the  results  of  observation  and  the  Nautical  Almanac  are 
^  some  cases  very  considerable.  Even  with  regard  to  the^^rs^ 
satellite,  the  differences  sometimes  exceed  a  minute  and  a  half 
in  time ;  a&d  with  regard  to  the  other  satellites,  the  differences 
^liKceed  2,  3,  4,  and  in  one  case  (July  15, 1818),  seven  minutes  of 
time.  In  this  case  the  discrepance  is  tiie  same  with  respect  to 
the  CifMnaisBan(^e  des  Tem$.  Tat  others  the  reporter  has  not  had 
leisure  to  compare. 

The  reading  of  Mr.  Atkinson's  paper  on  refraction  was  also 
resumed  and  continued. 

GEOLOGICAL   SOCIETY. 

Jan.  21.— -A  paper  was  read,  entitled,  *'  On  the  Freshwat«f 
Formations  recently  discovered  in  the  Environs  of  Sete  (Cette), 
at  a  short  Distance  from  the  Mediterranean,  and  below  the 
Level  of  that  Sea;"  by  M.  Marcel  de  Serres,  Prof.ofMin,  and 
Geol.  to  the  Faculty  of  Sciences  of  Montpellier. 

The  freshwater  formations  described  in  this  communieatibn 
have  been  examined  by  means  of  several  wells  sunk  at  about  the 
distance  of  about  three-fourths  of  a  mile,  and  a  mile  and  a  half 
from  the  Mediterranean,  near  Sete,  in  the  south  of  France. 

A  detailed  account  is  given  of  the  several  strata  passed 
through  in  the  three  different  wells,  and  of  the  organic  remains 
which  they  contained. 

The  strata  are  for  the  most  part  parallel^  and  neatly  hoviso&tiL 

From  the  sections  it  appears,  there  are  two  freshwater  forma- 

2  c  2 
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tions  with  an  intenrtoing  fonnation  of  marine  origin^  Th^  striLta 
of  the  upper  freshwater  were  found  to  vary  from  about  30  to  40 
feet  in  thickness,  those  of  the  lower  from  13  to  28  feet,  the  latter 
being  sometimes  lower  than  the  present  level  of  the  Mediterra- 
nean. 

The  marine  beds  which  are  interposed  are  from  10  to  11  feet 
thick. 

.  The  freshwater  strata  are  composed  of  numerous  alternating 
calcareous  and  argillaceous  marls^  and  compact  limestones ;  and 
their  organic  remains  consist  of  a  few  bones  of  land  quadrupeds 
much  decayed,  a  variety  of  freshwater  and  terrestrial  shells,^  the 
latter  in  the  greatest  abundance ;  the  shells  differing  in  species 
but  not  in  genera  from  the  present  inhabitants  of  the  same 
country ;  and  lastly,  some  traces  of  vegetables,  chiefly  reeds. 

The  marine  formations  contain  ostreae,  cerithese,  &c.  A  com- 
plete list  is  added  of  the  organic  remains ;  and  from  the  state  of 
preservation  in  which  the  freshwater  shells  are  found,  M.  Marcel 
ae  Serres  infers  that  they  lived  and  were  deposited  where  they 
are  now  found ;  and  from  the  resemblance  of  those  occurring  in 
the  upper  and  lower  freshwater  beds,  he  concludes  that  the 
periods  at  which  these  two  formations  were  deposited  were  not 
very  remote  from  each  other. 

'  The  author  considers  all  these  formations  to  be  more  recent 
than  the  calcaire  grossiere,  and  ascribes  the  alternations  of 
marine  and  freshwater  strata  to  a  return  of  the  sea,  such  a  sup- 
position being  rendered  the  more  probable  by  the  neighbourhood 
of  the  Mediterranean,  where  similar  returns  are  stm  known  to 
take  place. 

*  Feb.  4. — ^This  day  being  the  Anniversary  of  the  Society,  the 
following  gentlemen  were  chosen  as  the  Officers  and  Council 
for  the  year  ensuing.  .    . 

President. — ^Rev.  W.  Buckland,  FRS.  Prof.  Geol.  and  Min. 
Oxford. 

Vice-Presidents. — Sir  A.  Crichton,  MD.  FR.  and  LS.  Hon. 
Memb.  Inoip.  Acad.  St.  Petersburgh ;  W.  H.  Fitton,  MD.  FRS. ; 
C.  Stokes,  Esq.  FRA.  and  LS. ;  and  H.  Warburton,  Esq.  FRS. 

Secretaries. — C.  Lyell,  Esq.  FLS. ;  G.  P.  Scrope,  Esq. ; 
T.  Webster,  Esq. 

Foreign  Secretary. — H.  Heuland,  Esq. 

Treasurer. — J.  Taylor,  Esq. 

Council.— Hon.  H.  G.  Bennet,  MP.  FRS.  and  HS.;  R.  Bright, 
MD.  FRS.;  Sir  H,  Bunbury,  Bart.;  H.  Burton,  Esq.;  W. 
Clift,  Esq.  FRS.;  H.  T.  Colebrooke,  Esq.  FRSL.  and  E.  FL. 
and  Asiat.  S. ;  G.  B.  Greenough,  Esq.  FK.  and  LS. ;  T.  Hors- 
field,  MD.  FLS. ;  G.  Mantell,Esq.  FLS.;  Hugh  Duke  of  Nor- 
thumberland,  KG.  FHS.;  W.  H.  Pepys,  Esq.  FRS,  LS.  and 
HS.;  and  J.  Vetch,  MD.  ■ 
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Article  X. 

SCIENTIFIC  NOTICES. 
,  Chemistry. 
1 .  Cold  produced  by  the  Combination  of  Metah. 

The  elevation  of  temperature  and  even  brilliant  ignition  which 
take  place  at  the  instant  of  the  combination  of  certain  metals^ 
as  of  potassium  or  sodium  with  mercury,  of  tin  or  zinc  with 
platinum.  Sec.  have  been  lon^  familiarly  known ;  but  chemists 
were  not,  we  believe,  acquainted  with  the  existence  of  any 
analogous  instances,  in  wnich  the  combination  of  metals  is 
followed  by  the  production  of  cold.  Sir  H.  Davy,  indeed, 
ascertained  that  the  solid  amalgams  of  bismuth  and  of  lead 
hecomejluid  upon  being  mixed  ;  but  he  does  not  appear  to  have 
examined  whether  or  not  any  depression  of  temperature  results 
from  this  sudden  liquefaction.  Some  curious  examples  of  this 
latter  description  have  been  lately  noticed  by  Diibereiner. 

According  to  him,  the  fusible  metal  is  a  compound  of  1  atom 
of  lead  (=103-6),  1  atom  of  tin  (=  69),  and  2  atoms  of  bisimath 
(=  2  +  71) ;  or  it  consists  of  1  atom  of  the  atomic  combination 
of  bismuth  and  lead,  united  to  1  atom  of  the  atomic  combina- 
tion of  bismuth  and  tin  (Bi  Pb  +  Bi  Sn)  ;  and  it  becomes  fluid 
when  exposed  to  a  temperature  of  210°.  The  melting  points  of 
these  alloys  of  bismuth  and  lead  and  of  bismuth  and  tin  in  a 
separate  state,  are  respectively  between  326°  and  336°,  and 
between  268°  and  280°.  If  118  grains  of  filings  of  tin,  207 
grains  of  filings  of  lead,  and  284  grains  of  pulverised  bismuth 
(the  constitutents  of  fusible  metal),  be  incorporated  in  a  dish  of 
calendered  paper  with  1616  grains  of  mercury,  the  temperature 
instantly  sinks  from  66°  to  14°.  He  is  of  opmion  that  it  would 
even  fall  so  low  as  the  freezing  point  of  mercury,  were  this 
experiment  performed  in  temperatures  somewhat  under  32°. 

In  like  manner,  when  816  grains  of  the  amalgam  of  lead 
(composed  of  404  mercury  +  412  lead  ==  Pb  Hg),  were  mixed, 
in  a  temperature  of  68°  with  688  grains  of  the  amalgam  of 
bismuth  (composed  of  404  mercury  4-  284  bismuth  =  Bi  Hg), 
the  temperature  suddenly  fell  to  30°,  and  by  the  addition  of  808 
grains  of  mercury  (also  at  68°),  it  became  so  low  as  17®:  the 
total  depression  amounting  to  no  less  than  61  degrees. — 
(Schweigger^s  Neues  Journal  der  Chemie  und  Physik,  xii.  182.) 

Nothing  can  be  a  more  decisive  proof  that  metallic  alloys  are 
true  chemical  combinations,  than  the  foregoing  experiments  of 
Dobereiner;    and  it  is  to  be  regretted,   therefore,  that  our 
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nomenclature  in  its  present  state  scarcely  affords  a  concisei  and, 
at  the  same  time,  a  definite  appellation  for  this  class  of  com- 
pounds. The  German  ch9t?ii«ti  Qxpr^s  them  without  difficulty , 
and  on  precisely  the  same  principles  by  which  they  express  the 
compounds  of  metals  with  sulphur,  tU^*  We  have  already  no 
hesitation  in  employing  the  terms  seleniuret,  arseniuret,  &.c. 
Might  we  not  extena  the  usage  somewhat  further,  and  designate 
metallic  aUoys  in  general  by  the  termination  ur^ ;  thus,  potas- 
f iuretj  plumbureti  stannuretj  !l^.  ? 

2.  Conv^mn  of  Gallic  Acid  into  Vlmin  by  Oxj/gw  Oas,    . 

According  to  Dbbereiner,  when  a  solution  of  gallic  acid  in 
liquid  ammonia  is  placed  in  contact  with  oxygen  gas,  it  gra- 
dually absorbs  as  much  of  the  latter  as  is  requisite  to  convert 
the  wrhole  of  its  hydrogen  into  water*  100  parts  of  ths  acid 
absorb  38*09  parts  of  oxygen.  In  the  ordinary  atmospheric 
ttmperatures^  the  absorption  i$  complete  at  the  end  of  from  18 
to  24  hours.  While  this  change  is  going  on,  the  solution 
becomes  intensely  brown  coloured  and  opaque,  and  on  the  addU 
tion  of  muriatic  acid,  it  lets  fall  a  a  pale  brown  colouredjUocculent 
mibstanetf  which  po9Hsse$  all  the  characters  of  Ulmin.  From 
this  experiment  Dobereiner  considers  it  probable  that  ulmin  con«- 
sists  of  an  atom  of  oxide  of  carbon  (:p:  12  carbon  +  8  oxygen) 
in  combination  with  an  atom  of  water  (»  1  hydrogen  +  8  oxy* 

En)  I  it  is  certain,  at  least,  that  if  the  details  of  the  experiment 
accurate,  the  constituents  of  the  gallic  acid  (according  to 
Berzelius's  analysis)  taken  in  conjunction  with  the  absorbed 
oxygen,  are  resolvable  into  this  simple  ratio  of  atoms, 

Gallic  acid  prepared  by  Scheele's  process,  even  after  having 
been  crystallized  from  absolute  alcohol,  absorbs  considerably 
less  ox3rgen  than  the  sublimed  acid,  and  it  appears,  therefore, 
to  be  stiU  contaminated  with  tannin,  or  with  some  other  foreign 
admixtnre.--<<PneumatiBcbe  Chemie,  Vierter  Tbeil,) 

3.  Formic  Acid. — Formic  Father. 

Formic  acid  may  be  easily  analyzed  by  mixing  it  either  uncom- 
bined,  or  in  the  state  of  a  neutral  salt,  with  from  6  to  10  times 
its  weight  of  concentrated  sulphuric  acid :  it  is  instantly  resolved 
with  effervescence  into  24*30  parts  of  water,  aixd  76*70  parts  of 
carbonic  oxide  gas* 

Hence  it  may  be  regarded  as  constituted  of  1  volume  of  t^e 
vapour  of  water  +  2  volumes  of  carbonic  oxide  gas.  This  supr 
position  is  strengthened  by  the  facility  with  which  it  is  copvertad 
mto  carbonic  acid  and  water  by  the  action  of  the  oxides  of  silver 
and  of  mercury^ 

When  formic  ether  stands  in  contact  with  water,  it  is  graduaUy 
4e^oinpQsed  into  f<^rmic  acid  axid  alcohol :  during  th^  cfecpmy>- 
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aition,  HP  «Ut»tip  flai4  H  either  ftb^orijed  or  diseog^ed.  Tcf 
]«lQ0iiam  the  proportion  of  formic  acid  which  is  set  $it ^liberty 
4wi{g  the  decoit^ositipQ  of  a  given  quantity  of  the  ether,  foQC 
grainn  (previously  rectified  bv  distillation  of  chloride  of  cslcium]^ 
w^re^et  up  into  a  solution  of  bicarbonate  of  pQtash  standing  in  a 
glass  tube  oyer  mercury.  The  disengagement  of  gas  Qommeoce<i^ 
after  a  few  minutesi  and  lasted  for  about  three  days;  it  Was 
ilioet  copious  when  the  light  of  the  sun  was  strongest.  The 
gas  evQlved  measured  3*893  (German)  cu'bic  inches,  :;s  &:1Q3- 
mms.  This  is  equivalent  to  1-768  gr.  qf  formic  acid.  Now 
tiie  atomic  weight  of  formic  acid  is  37,  and  that  of  alcohol  if 
46}  and  1-768  :  2-232  (4  -  1-768)  ::  37  :  46-8.  Consequently 
formic  ether  n^ay  be  regarded  as  constituted  of  an  atom  of 
formic  acid  in  combination  with  an  atom  of  alcohol* 

Formic  ether  doe^  not  become  acid  in  alcohol  slightly  diluted 
with  wateir,  and  behaves,  therefore^  in  an  analogous  manner 
with  maiiy  of  the  compounds  of  chlorine  with  the  acid  metals 
(tellurium,  arsenic,  antimony,  &cO  which  are  dissolved  by  elcoj 
hoi  without  undergoing  any  alteration,  but  are  decomposed  into 
muriatic  acid  and  metallic  oxides  when  mixed  with  water.-— 
(Ibid.)  . 

MiNEBALOGY. 

4.  Table  of  the  Specific  Gramdes  of  seoeral  Minerals. 

The  specific  gravities  of  the  fa|lo\ying  substances,  w))icK  are 
disposed  nearly  in  the  order  of  the  system  of  Prof.  Mobs,  were 
taken  by  William  Haidinger,  Esq.  FRSE. 

Order  I. — Haloidb. 

1.  Gypsum,  a  perfectly  white  transparent  crystal  from 

Dxford.,.. :,..•...... •  S-31Q 

2.  Anhydrite,  a  rectangular  four-sided  prism,  obtained  by 

cleavage,  grey,  semitransparent,  from  Hall,  Tyrol . .  2^899. 

3.  Alumstone,  the  crystallised  variety  on  the  surface  ex- 

fiosed  in  the  drusy  cavities,  from  Tolfa 2-694 
e  compact  part  of  the  same  specimens 3*67  i 

6.  KryoUte,  the  white  cleavable  variety.  .,.,.».,..,...  2-96IT 
6f  Apatite,  massive,  asparagus-green,  transparent,  from 

Salzburg.,;,,.:.; ;.! :: :vi8q 

7.  Apatite,  asparagus-green  crystals,  from  Cabo  de  Gata.  3-225 
8«  Fluor,  combinations  of  the  hexahedron  and  octahedron, 

dark  violet  blue  from  St.  Gallen,  Styria  , , , .  3-I4Q 

9.  Fluor,  an  octahedron  obtained  by  cleavage,  of  a  green- 

ish blue  colour,  from  the  Hartz , ,.,..•  3*163 

10.  Fluor,  twin  crystals,  pale  violet  blue  by  reflected  light,  - 

yellowish' white  by  transmitted  light,  Alston  .,,  .,  3-177 

1 1 .  I?lu6r,  an  'octahedron  obtained  by  cleavage,  pale  violet  . 

blue,  Alston 3*178 
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12.  Airagonite,  yellowisH  white,   perfectly  transparent 

crystals,  from  Bohemia 2*931 

13.  Calcareoos  spar,  a  brown  cleavable  variety 2*715 

14.  Calcareous  spar,  another  brown  cleavable  variety,  bat 

presenting  curved  faces  of  cleavi^e 2*721 

16,  Calcareous  spar,  crystallised  in  the  form  of  (P+  1)  f 
R  +  00,  white,  semitransparent,  from  Alston, 
Cumberland • .  • 2-721 

16.  Calcareous  spar,  yellowish  grey,  small  individuals 

aggregatea  in  a  granular  composition •  •  •  2*727 

17.  Calcareous  spar,  individuals  of  a  columnar  composi- 

tion, honey-yellow,  semi-transparent 2*731 

18.  Calcareous  spar,  in  large  cleavable  individuals,  of  a 

reddish  brown  colour,  owing  to  the  admixture  of 
oxide  of  iron.  This  variety  was  sent  from  Paris  to 
the  collection  at  Oratz^  as  chaux  carbonaiee  fer-- 
rigire.  ; • 2*778 

19.  Calcareous  spar,  white  translucent  cleavable  masses, 

engaged  m  the  hydrate  of  magnesia  from  Unst 

(see  Order  5,  20) 2*647 

20.  Calcareous  spar,  crystals  of  the  form  of  the  fundamen- 

tal rhombohedron,  associated  with  small  crystals 

of  adularia,  epidote,  and  chlorite,  from  Dauphin^.  2*508 

21.  Macrotypons  lime-haloide,  brown  spar,  greyish  white 

crystals  of  the  form  of  R,  perfectly  cleavable  in 
pretty  even  faces,  lustre  almost  pearly;  is  found 
m  GoUinsgraben  in  Salzburg,  in  fissures  of  a  lime* 
stone  roc^ 2*842 

22.  Brown  spar,  greyish  white,  easily  cleavable,  aiSbrding 

brilliant  planes,  Frieburg 2*861 

23.  Brown  spar,  reddish  white  crystals  of  the  form  R. 

(Py,  from  the  Himmelfarth  mine  near  Frieburg  . .  2*870 

24.  Rhomb  spar,  greyish  white,  cleavable,  from  a  bed  of 

octahedral  iron  ore,  where  it  is  associated  with 
amphibole,  &c.  from  Presnitz,  Bohemia. 2*859 

25.  Dolomite,  white  granular  composition,  forming  the 

mass  in  which  tremolite  is  imbedded,  from  St. 
Gothard 2*859 

26.  Rhomb  spar,  yellowish  white,  perfectly  cleavable.  . .  2*878 

27.  Anherite,  yellowish   white     cleavable  masses  from 

Eisenerz,  Stiria 3*000 

28.  Ankerite,  in  granular  compositions  consisting  of  small 

individuals  of  a  grey  colour,  from  the  laiding 
mountain  in  Stiria.  . « 3*049 

29.  Ankerite,  a  greyish  white  granular  variety,  from  the 

valley  of  Rotz,  in  SUria 3*084 

30.  Ankerite,  large  cleavable  masses,  of  a  cream  yellow 

colour,  from  Golrath,  Stiria , . .         089 
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31.*  Breomierite,  a  clore  brown,  perfectly  cleavable 
variety,  forming  *  imbedded  crystals,  from  the 
Tyrol S-OOi 

32.  Wavellite,  lobular  shapes  of  a  dirty  asparagus  green 

colour,  from  Barnstaple,  Deyonshire  •  • » 2*337 

Order  II. — Baryte. 

- 1.  Red  manganese,  a  massive  variety,  compound  parallel . 
to  the  planes  of  R — oo,  like  slate  spar,  from  Bes-* 
chertgliick  mine,  near  Frieburg 3*428 

.  2.  Sparry  iron,  crystals  from  the  Pfaffenbergmine,  near 

Harz^erode,  in  the  Hartz 3*829 

3.  Prismatic  line  baryte,  yellowish  white,  semitranspa- 

rent  crystals,  from  Rosseeg,  Carinthia 3*380 

4.  Rhombohedral  zinc  baryte,  noney  yellow  crystals,  in 

the  shape  of  rough  six-sided  pyramids,  from  Alten- 

berg,  near  AixJa-Chapelle 4*441 

6.  Tungsten,  a  fragment  of  a  yellowish  white  translu- 
cent crystal,  &om  Schlaggenwald,  Bohemia 6*076 

6.  Strontianite,  delicate  white  crystals,  aggregated  to 

globular  groupes,  from  Braiinsdorf,  Saxony 3*605 

7.  Celestine,  fragment  of  a  cleavable  white  translucent 

mass,  engaged  in  trap,  from  the  Tyrol 3*868 

.  8.  Witherite,  a  cleavable  variety ;  yellowish  white,  and 

semitransparent,  from  Anglesark,  Lancashire  ....  4*30 
9.  Heavy  spar,  very  thin  tabular  bluish  Mfhite  semitran- 
sparent crystal,  of  the  form  primitive  of  Haiiy,  from 
Kremnitz,  Hungary 4*412 

10.  Heavy  spar,  a  number  of  small  transparent  columnar 

crystals,  of  a  white  colour,  from  the  Hartz  • 4*415 

11.  Heavy  spar,  cleavable,  very  pale  yellowish  grey,  and 

translucent,  from  Marienberg,  Saxony 4*415 

12.  Heavy  spar,  the  variety  called  prismatic  heavy  spar  by 

Werner,  pale  yellow,  transparent  crystals,  very 
perfectly  formed,  and  imbedded  in  a  large  translu- 
cent crystal  of  straight  lamellar  heavy  spar 4*426 

13.  Heavy  spar,  prisms  obtained  by  cleavage,  white,  and 

semitransparent 4*430 

14.  Heavy  spar,    yellowish  translucent    crystals,  from 

Kremuitz 4*430 

15.  Heavy  spar,    similar   crystals  from  Beschertgliick, 

Fneberg 4*445 

16.  Heavy  spar,  white,  semitransparent  crystals,  from 
Beschertdiick • . , 4*446 


"O* 


*  Thi^  IS  the  brachytypous  lime-bakude  of  Mobs,  the  ourbonau  of  izoa  and  manga* 
tseof  Brooke. 


Digitized  by  VjOOQ  IC 


9H  ScifH^  NoUw'-^Mimt^.  [M4Tt 

17,  Heavy. 9p*r>  «niall  blue  iraQupar^Qitat^ular  Q(yM%i^ 

from  Offenbanyai  TraQaylyaoia  •  •  t « •  •  * » ,  ^^  •  4*473 

18*  H^avy  sp^r^  a  white  transparent  crystali  from  Paftpn, 

Weatmoreiand  ••«•••.,•,••»•»•«••.••»  r»  .,«• ,  4*4^ 

}9f  Heavy  spar^i  in  white  faintly  translucent  columnar 
compositions,  commonly  called  columnar  heavy 
spar,  from  the  abandoned  mine  of  Lorenz  Gegent- 
meoi  Fri^berg  ,«,.••«.«.,,..•,••...•.•.•«,••  4*498 

20.  Heavy  spar,  a  single  columnar  crystal^  pal^  smoke 

grev,  translucent,  from  Hiskow,  near  Nissburg, 
Sohemia,  where  it  occurs  with  copper  pyrites^       ^ 
blende,  and  calcareous  spar^,  in  a  kind  of  s^ptaria.*  4*493 

21.  Heavy  spar,  pale  yellow  transparent  columnar  crystalS|. 

from  JPrzioram,  Bohemia , . , . .  • « » ,  t  * »«  4*210 

22.  Heavy  spar,  prisms  obtained  by  cleavajge  from  wax 

yellow,  translucent,  tabular  crystals,  iron^  Bleiber^ 
Carinthia , . .  4*679 

23.  Dirprismatic  lead  baryte  (carbonate  of  lead)  columnar 

compositions,  perfectly  white,  almost  opaque,  from 
tbeHartz , ,..,., 6*339 

24.  Di-prismatic  lead  baryte,  similar  composition,  but  of 

a.  yellowish  colour,  superficially  almost  brow% 
from  the  Hart5& ,,... 6*4l7 

25.  t)i*prismatic,lead  baryte,  greyish  white,  easily  cleav- 

able  crystals,  from  Bleiberg,  Carinthia  .,...,...,.  6*461 

26.  Di-prisipatic  lead  baryte,  fragment  of  a  white  strongly 

translucent  crystal,  from  Leadhills ,  6*465 

27«  Rhombohedral  lead  baryte  (phosphate  of  lead),  a 

sing;Ie  green  crystal,  from  Zsqhopau,  Saxony^ « • , ,  7*098 
28,  Arsemate  of  lead,  bright  yellow  crystals,  from  Johann- 

gebrgenstadt,  Saxony  , ,.••••••,.  7*212 

29..  Hemi-prismatic  lead  baryte  (chromate  of  lead),  several 

isolated  crystals  from  Siberia  .  • .  • •  •  • . «  6*004 

30.  Pyramidal  lead  baryte  (molybdate  of  lead),  lougish 

deep  wax  yellow  crystals,  from  Bleiberg,  Carin- 
thia  ,.,♦.. 6*698 

31 .  Pyramidal  lead  baryte,  fragments  of  an  orange  yellow, 

perfect  crystal,  from  Annaberg,  Austria.  .  • 6*760 

32.  Prismatic  lead  baryte  (sulphate  of  lead),    broad, 

deeply  striated  crystals,  of  a  white  colour,  and 
faint  transluoency,  from  Leadhilla . . « «...*•  6*228 

33*  Prismatic  lead  baryte,   a  white  translucent  tabular 

crystal,  from  Leadhills 6*298 

3$^  Prismatic  lead  baryte,  fragments  of  a  large  semi- 
transparent  crystal^  from  Leadhills 6*309 

36.  Axotomous  lead  baryte  (sulphato-tri-carbonate  of 
•        lead),  the  acute  crystals  commonly  called  rhom-* 
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bohedrowy  of  ^  dark  yeUowUh  grey  colopr,  wd 
tri^nslu^enty  fromLeadhiUa •..,•*.«•••••,«,,•,.  6*266 
37.  Axotomou9  l^ad  baryte.  the  »ix*8ided  lamiose^  of  a 
^ale  yellowish  wbit^  coiouri  ^emitransBareat.  from 

ills 6-364 


{aiey< 
.eadni 


38.  White  aDtimony,  transparent  crystals,  about  V'^  in 
diameter,  yellowish  white,  from  Braiinsdorf,  Sax- 
ony, t.tf. f  t.r 5-666 

OboerIII. — KjfcBAtE. 

1*.  Horn-ore,  a  very  pare,  ereyish  white,  translucent 
Tariety,  compounded  of  granular  individuals,  from 
Peru  ,,*•»,.,«.»  t • , •  5-562 

Order  IV, — Malachite. 

1.  Copper  green,  massive,  fracture  eonchoidal ;  colour, 

dark  verdigris  ^reen,  translucent,  from  Siberia,  , ,  3*031 

2n  Copper  green,  thm  botryoidal  coats  upon  compact 
brovtpn  iron  ore,  pale  green,  faintly  translucent, 
Bannat •..., 2-206 

3.  Prismatic  lirocone  malachite  (lenticular  copper)  sky- 

blue  crystals,  from  Cornwall  , .  • .  r «..»..  2-929 

4.  Prismatic  assure  malachite  (blue  carbonate  of  copper), 

fragments  of  very  pure  crystaUi  from  Chessy,  , ,  ^ .  3-831 

5.  Malachite,  a  oleavable  dark  green  variety,  from  Chessy  4-OOS 
j6.  Malachite,  a  fibrous  dark  green  variety,  from  Siberia  3*802 

7.  Malachite,  jperfectly  compact,  of  a  pale  green  colour, 

opaque,  from  Schwatz,  Tyrol ,  ••.•..,••., , 3-670 

8.  Prismatic  habroneme  malachite  (phosphate  of  copper), 

dark  green  crystalline  coat,  from  Kheinbreitbach, 

o^  the  Rhine , 4-206 

9«  The  radiated  acicular  olivenite  of  Jameson,  oblique 
prismatic  arseniate  of  Phillips,  globular  shapes  of 
a  dark  blue  colour,  a  little  greenish,  transluaent , .  4*192 
10.  Scprodite,  nale  green,  semitransparent  crystals,  from 

Stamm  Asser  am  Graul,  Saxony.  ,...., 3*162 

Order  V. — Mica. 

1.  Vivianite  (phosphate  of  iron),  fragments  of  transpar- 

ent crystals  irom  St.  Affnes,  Cornwall  ••..•,.,»..  2*661 

2.  Oobalt»bioom  (arseniate  of  cobalt),  red  acicular  crys- 

tals, perfectly  cleavable,  from  Schneeberg,  Saxony  2-946 

3.  Cobalt-bloom,  showing  red  and  green  colours  in  the 

same  crystals,  from  Gotthold-StoUn,  near  Platten, 
Bohemia 3033 

4.  Talc,  apple  green  laminae,  from  the  Oreiner  mountain 

in  Salzburg • • 2*744 
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6*  Chlorite,  loose  scaly  particles  of  a  dark  greea  colour, 

eartliy  chlorite  of  Werner !••;:•  2*706 

6.  Chlorite,  massive,  composed  of  large  granular  indivi- 

duals,  dark  green,  from  the  Rothen  Kopf  moun- 
tain in  Salzburg 2*713 

7.  Chlorite,  of  the  same  kind,  only  the  individuals  ' 

smaller 2-729 

8.  Chlorite,  a  similar  variety,  consisting  of -still  smallet 

individuals.  . , • 2*731 

9.  Chlorite  in  large  laminee,  and  most  petfectly  cleava- 

ble,  more  translucent,  from  the  same  locality ....  2'775 
10,  Chlorite,  liver  brown  rhombic  prisms,  iml>edded  in 

compact  green  chlorite,  from  the  same  locality.  • .  2*781 
1 1  •  Chlorite,  composition  almost  impalpable,  and  fracture 

slaty,  of  a  dark  mountain  ^reen  colour 2*799 

This  variety  contains  minute  crystals  of  rutile. 

12.  Green  earth,    a  compact,  celandine  green  variety, 

from  Monte  Baldo,  near  Verona 2*834 

On  account  of  the  diflSculty  of  obtaining  it  free 
from  mechanical  admixtures,  this  specific 
gravity  is,  perhaps,  not  quite  exact. 

13.  Mica,  perfectly  cieavable  individuals,    engaged  in 

{rranite,  showing  iridescent  fissures  parallel  to  the 
aminae,  colour  oil  green  perpendicular  to  the  axis, 
more  brown  parallel  to  it,  from  the  Schwamberg 

Alps  in  Stiria •• 2*883 

It  has  two  axes  of  double  refraction,  like  the 
white  mica  from  Siberia. 

14.  Mica,  perfectly  black,  in  a  granular   composition, 

exhibiting  a  tendency  to  slaty  structure,  from  the 
district  of  Pinzgan,  in  Salzburg^ • 2*91 1 

15.  Mica,  silver  white  crystals,  from  Zinnwald,  Saxony . .  2*945 

16.  Mica,  greenish  black,   in  large  perfectly   cieavable 

individuals,  Siberia 2*949 

17.  Lepidolite,  peach  blossom  red,  compound  of  granular 

individuals,^  from  Rosena,  Moravia 2*831 

18.  Another  specimen  of  the  same 2*833 

19.  Pearl  mica,  perfectly  cieavable,  reddish  white  crystals  3*022 

20.  Hydrate  of  magnesia,  white  laminae,  perfectly  cieava- 

ble and  translucent,  from  Unst 2*350 

(Edinburgh  Journal  of  Science.) 
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Article  XI. 
NEW  SCIENTIFIC  BOOKS. 

PREPARING  FOR   PUBLICATION* 

Dr.  Olinthus  Gregory  has  in  the  press  a  work  on  Pure  and  Mixed 
Mathematics^  with  their  Practical  Applications,  intended  especially 
fpr  the  Use  of  Mechanics  and  Civil  Engineers*  In  1  yolumei  8to, 
illustrated  with  numerous  Diagrams  and  Wood- cuts. 

JUST   PUBLISHED. 

On  the  Safety  Lamp^  for  preventing  Explosions  in  Mines,  Houses^ 
&c.  By  Sir  Humphry  Davy,  Bart.  ftes.  Royal  Society.  With  Ad- 
ditions.   8vo.    7*.  6a, 

Forsyth's  Medical  Pocket  Book.    6s, 
Keating's  Travels  to  St.  Peter's  River,  &c.     IL  Ss, 
An  Attempt  to  establish  the  First  Principles  of  Chemistry  by  Expe- 
riment.     By  T.  Thomson,  MD.  &c.     2  vols.  8vo.     1/.  10*. 
Nicholson's  Operative  Mechanic.     100  Plates.    8vo.     ll,  lOs^ 


Article  XXL 
NEW  PATENTS. 


Chevalier  Joseph  de  Mettemberg,  Foley-place,  Mary-le-bone,  phyt^ 
slcian,  for  a  vegetable  mercurial  and  spirituous  preparation  called; 
Qjujntessence  Amepsorique^  and  also  a  particular  method  of  employing 
^e  same  by  absorption  as  a  specific  and  cosmetic— Feb.  26* 

J.  Masterman,  Old  Broad-street,  for  an  improved  method  of  cork*; 
ing  bottles. — March  5. 

A.  H,  Chambers,  and  E,  Chambers,  Stratford-place,  Mary«le-bp|ie, 
and  C.  Jearrard,  Adam-street,  Manchester-square,  for  a  new  filtering 
apparatus. — Mprch  5. 

W.  Halley,  Holland- street,  Blackfriars-road,  iron-founder  and^ 
blowing-machine  maker,  for  improvements  in  forges,  and  on  bellows  or 
apparatus  to  be  used  therewith  or  separate. — March  5. 

K.  Winch,  Steward's  Buildings,  Battersea  Fields,  engineer,  for  im* 
provement^  in  rotary  pumps  for  raising  water,  &c. — March  5. 

W.  H.  James,  Cobourg-place,  Winson  Green,  near  Birmingham,, 
engineer,  for  improvements  on  rail-ways,  and  carriages  to  be  employed 
tliereon.—March  5. 

W.  Hirst  and  J.  Wood,  Leeds,  fpr  improvements  in  cleaning,  milling, 
or  fulling  cloth. — March  5. 

J.  L.  Bond,  Newman-street,  Mary-le-bone,  architect,  and  J.  Turner, 
Well-street,  Mary-le-bone,  builder,  for  improvements  in  the  construe*- 
tion  of  windows,  casements,  folding  sashes,  and  doors^  by  means  of 
which  the  same  are  hung  and  hinged  in  a  manner  adapted  more  effep- 
tually  to  exclude  rain  and  wind,  and  to  afibrd  a  free  circulation  of  air. 
—March  9. 
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T.  Hancock,  Goswel  Mews,  St.  Luke's,  patent  cork-manufacturer, 
for  a  new  manufacture  which  may  be  used  as  a  substitute  for  leather 
and  otherwise. — March  15* 

T.  Hancock,  Goswel  Mews,  for  improvements  in  making  ships' 
bottoms,  vessels  and  utendls  of  dtfiereni  descriptions  and  various  ma- 
nufactures, and  porous  or  fibrous  substances,  impervious  to  air  and ' 
water,  and  for  coating  and  protecting  the  furnaces  of  diifecent  metallic . 
and  other  bodies.— IVlarch  15. 

T.  Hancock,  Goswel  Mews,  for  improvements  in  the  process  of 
niaking  or  manufacturing  ropes  or  cordage  and  other  articles  flrom 
hemp,  flax,  &c. — March  15. 

J.  Colling,  Lambeth,  engineer,  for  improvements  on  springs  and 
other  apparatus  used  for  closing  doors. — March  15. 

ll.  B.  Bate,  Poultry,  optician,  for  his  improvement  on  the  frames  of 
eye-glasses.— March  1 5. 

H.  Nunn,  and  G.  Freeman,  Blackfriars-road»  lace^manufacturers, 
for  improvements  in  machinery  for  making  that  sort  of  lace  commonly 
knowa  by  the  name  of  bobbin  net. — March  1^» 

S.  Brown,  Saville-row,  Middlesex,  for  his  apparatus  for  giving 
motion  to  vessels  employed  in  inland  navigation. — March  15. 

J.  Barlow,  New  Road,  Middlesex,  sugar-refiner,  for  his  process  for 
bleaching  and  clarifying  and  improving  the  quality  and  colour  of 
suffars  known  by  the  name  of  bastard  and  piece  sugars. — March  J  5. 

W.  Grisinthwaite,  King's  Place,  Nottingham^  for  his  improvement 
in  air-engines. — March  15. 

R.  Whitechurch  and  J.  Whitechurch,  Star-yard,  Cary-street,  Mid- 
dlesex, for  an  improvement  on  hinges  for  doors,  Skc.  which  will  enable 
the  doo^s,  &c.  to  be  opened  on  the  right  and  lefl  (changing  the  hingds), 
and  with  or  without  a  riling  hinge.^Match  17. 

M.  Cosnahan,  Isl6  of  Man,  tbr  a  new  apparatus  for  ascertaining  the 
way  and  leeway  of  ships,  also  applicable  to  other  useful  purposefc.*^ 
March  17. 

R.  Hicks,  Conduit-street,  surgeon,  for  an  improved  bath. — ^Marcbjffi. 

F.  Ronalds,  Croydon,  for  a  new  tracing  apparatus  to  facilitate  the 
drawing  from  nature.--March  23. 

R.  Wilty,  Kingston-upon-Hull,  civil  engineer,  for  an  improvement 
itt  the  method  oflighting  by  gas^  by  reducing  the  expense  thereof. — 
March  25. 

J.  Martin  Hanchelt,  Crescent^place,  Blackfriars,  and  J.  DelvaHa, 
Whitecross-s|reet,  Middlesex,  for  an  improvement  in  looms  for  mak- 
ing cloths,  silks,  and  different  kinds  of  woollen  stufib,  of  various 
breadths.— March  25. 

J.  Manton,  Hanover-square,  gun-maker,  for  an  improvement  in  sh^t. 
—March  25. 

J.  G.  Ulrich,  Bucklersbury,  London,  chronometer-maker,  fbr  im- 
provements on  chronometers. — March  25. 

A.  Jennins  and  J.  Belteridge,  Birmingham,  japanners,  for  improve-, 
ments  in  the  method  of  preparing  and  working  pearl-shell  into  various 
forms  and  devices,  for  the  purposes  of  applymg  it  to  ornamental  uses 
in  the  manufacture  of  japan  ware  and  of  other  articles.—March  29, 
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Article  XIIL 
METEOROLOGICAL    TABLE. 


BAttOXBtER*             1 

TBEAaroMmcii. 

1 

18^5. 

Wind. 

Max. 

Min. 

Ma<. 

Min. 

Ey«p.  i 

Raim 

3d  Mod. 

March  1 

W 

29-92 

29-39 

45 

34 

— 

^ 

N     W 

29-fio 

29-56 

48 

32 

— 

46 

3 

N    W 

29-80 

29-60 

45 

32 

— 

4 

N    W 

30-39 

29-80 

42 

28 

— 

5 

N 

30-43 

30-33 

42 

30 

-« 

6 

S 

30-33 

29-89 

43 

32 

-— 

7 

SSB 

30-39 

29-89 

47 

32 

— 

8 

N    W 

30-42 

30-39 

50 

39 

— 

11 

9 

s    w 

30-42 

30»4l     ' 

'50 

45 

-^ 

— 

10 

s    w 

30-41 

30-32 

53 

48 

— 

10 

11 

s    w 

30-30 

3026 

52 

37 

— 

02 

•  12 

N 

00-30 

30*29 

50 

37 

MilM 

.i— 

13 

s    w 

30-29 

30*26 

46 

30 

-- 

_ 

14 

E 

30-33 

3026 

38 

29 

— 

05 

15 

£ 

30-41 

30-33 

38 

27 

'65 

i6 

N 

30-61 

30-41 

41 

21 

— 

*« 

17 

S       E 

30-70 

30  6 1 

40 

25 

"— 

18 

£S£ 

30-73 

3070 

45 

21 

„^ 

39 

E 

30-77 

30-73 

45 

•  24 

— 

20 

N      E 

30-78 

3071 

53 

26 

— 

21 

N      £ 

30-71 

30?49 

54 

36 

-t- 

^ 

52 

N      £ 

30-49 

3034 

40 

34 

— 

S3 

E 

30-34 

30-26 

48 

28 

.^ 

24 

N      E 

30-26 

3004 

52 

30 

.» 

25 

E 

30-16 

30-04 

52 

34 

—    . 

i6 

N      £ 

.30-23 

30-16 

50 

S2 

•43 

27 

E 

30-23 

30-22 

58 

30 

—- 

dS 

N'     E 

30-22 

30-18 

52 

35 

— 

29 

E 

30-18 

30-14 

48 

38 

— 

36 

E 

30-43 

30*14 

48 

34 

.> 

31 

E 

■  ■ 

30-61 

30-43 

52 

33 

-32 

'  V 

30-78 

29-36 

58 

21 

-38 

•76 

The  observations  in  each  line  of  the  table  apply  to  a  period  of  twenty-four  honra, 
beginning  at  9  A.  M.  on  the  day  indicated  in  the  first  column.  A  dash  denotes  that 
thtMilttisitidiidid  in  the  next  fbllowingobBenratioii. 
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REMARKS. 


T%ird  Manth.^l,  Fine.  2.  Fine  day:  rainy  night.  3.  Fine.  4.  Some  hail, 
p.  BUS  cold  wind  all  day.  5,  6.  Fine.  7.  Cloudy.  8.  Fine.  9,  Cloudy. 
10.  Gloomy.  11.  Rainy  moniing.  19.  Cloudy.  13.  Gloomy.  14.  Soine  ^low 
this  morning.  1 5.  Fine.  1 6,  Some  snow  at  intervals  during  the  day.  1 7  -^2 1  •  Fine, 
82.  jGkmdy.  23—^36.  Fine.  S7.  Fine:  a  lunar  corona  at  night,  28.  White  frost: 
dondy.    29—31.  Fine. 


RESULTS. 

Winds:    JKr,3;  NB,«?  B,9;  8E,3;  S,  I  j  SW,4j  W,l;  NW,  4. 
Bftimitieter:  Meanhdg^t 

For  the  month ,. . . .  SO-I^l  inches. 

For  the  lunar  period,  ending  (hell  th.... 30*266 

For  13  dayt,^  ending  the  4tfa  (moon  north)  ,. ...  30*140 

For  14  days,  ending  the  18th  (moon  south) 30*372 

Thermometer:  Mean  height 

For  the  month 39*709^' 

For  the  lunar  period,  ending  the  1 1th • 39*714 

For  29  days,  the  sun  in  Pisces. 40-293 

Evaporation •.  •  • .  1  *30  in. 

Rftin i 0*70 

And'hy  a  second  guage 0*80 


laboratorjfy  Stratford^  Fouiih  Months  15,  1825.  R.  HOWARD^ 
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JUNE,  1825. 


Article  L 


Additional  Experiments  and  Remarks  on  Light  and  Heat. 
By  Baden  Powell,  M  A,  FRS. 

(1.)  In  my  last  communication  I  mentioned  several  experi- 
ments I  had  tried,  by  way  of  varying  the  principal  ones,  on 
which  my  conclusion  relative  to  the  existence  of  two  distinct 
species  of  heat,  in  the  emanation  from  luminous  hot  bodies, 
depended.  I  now  beg  leave  to  lay  before  the  readers  of  the 
Annals  one  or  two  other  experiments  having  the  same  object  in 
view.,  These  were  made  with  a  large  differential  thermometer 
hayinethe  bulbs  differently  coated,  as  hereafter  expressed.  It> 
was  placed  with  the  bulbs  exactly  in  a  line  from  the  source  of 
heat,  each  being  alternately  nearest;  and  each  bein^  tried  with 
and  without  the  intervention  of  a  glass  screen.  If  the  effect 
were  due  to  one  simple  radiating  agent,  the  ratio  of  the  effects 
on  the  smooth  black  and  the  absorptive  white  with  the  screen, 
ought  to  be  the  same  as  without:  the  following  results  however 
indicate  a  considerable  difference ;  the  divisions  are  not  Lesliean 
degrees.  The  first  column  describes  which  bulb  was  nearest 
the  source  of  heat.  They  were  nearly  three  inches  asunder,  and- 
at  ^bout  two  from  the  flame,  and  six  from  the  hot  iron. 

Flame  of  a  candle.    Effect  in  1  min. 

Screened.  Exposed. 

Indian  ink 2   ••••••..  4 

Thinbrownsilk 0   5 

Aigand  lamp.    No  chimney. 

Indian  ink 3   4 

Thinbrownsilk 1    3 

Incandescent  iron.    Effect  in  SO  seconds. 

Indian  ink • 2   4 

Thinbrownsilk*  •» 1    5 

New  Series,  vol.  ix«  2d 
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Argand  lamp.    Instrument  stationary  at, 

Screened.  Exposed. 

Indian  ink 9   12 

Silk 1    8 

(2.)  In  an  account  given  by  Dr.  Wollaston  of  his  celebrated 
researches  on  the  chemical  effects  of  solar  light  (Nicholson's 
Journal,  8vo.  vol.  viii.  p.  293),  after  showing  that  the  green 
colour  which  is  communicated  to  guaiacum  by  the  violet  rays,  is 
removed  on  exposure  to  the  red ;  and  that  the  same  effect  is 
produced  by  the  application  of  hot  metal  by  conduction,  Dr.  W. 
makes  the  following  remark  :— 

**The  last  experiment  may  possibly  appear  to  have  been 
unnecessary ;  but  until  it  isi  explained  why  the  heat  that  accom- 
panies the  sun's  rays  penetrates  the  substance  of  transparent  or 
semitransparent  boidies,  while  the  radiant  heat  from  a  fire  has 
scarcely  power  to  enter  even  the  most  transparent,  but  princi- 
pally scorches  the  surface,  and  is  thence  slowly  conducted  into 
the  interior  parts  :  no  degree  of  caution  upon  a  subject  so  iitiper- 
feotly  understood  should  be  deemed  superfluous. ''  P.  297. 

I  have  quoted  this  instance  of  the  distinguished  author^  judi- 
cious and  well  known  caution  as  a  contrast  to  many  passages 
which  might  be  found  in  the  writings  of  some  of  our  most 
eminent  philosophers.  The  confessedly  imperfect  state  of  our 
knowledge  upon  these  subjects  must  show  the  importance  of 
every  step  we  can  with  caution  and  certainty  take  towards  the 
elucidation  of  them.  Instances  are  not  wanting  in  the  produc- 
tions of  very  distinguished  men  which  exhibit  a  great  vagueness 
and  obscurity  of  ideas  on  these  points,  an  evil  which  has  proba- 
bly been  much  increased  by  the  adoption  of  theoretical  views 
respecting  "  calorific  rays,'*  **  luminous  caloric,"  "  non-lumi- 
nous light,"  &c. 

(8.)  As  bearing  upon  an  important  part  of  the  subject,  I  am 
led  to  notice  the  following  theoretical  view  of  the  mode  kl  which 
a  glass  screen  acts,  on  the  supposition  of  an  actual  radiation  of 

heat  through  it,  given  by  Biot :  (Trait6  de  Phys.  iv.  636) 

*'  Si  I'air  a  travers  lequel  la  transmission  s'op6re,  absorbait  une 
portion  sensible  de  ce  caloricjue,  et  lui  laissait  un  passage  d'au- 
tant  plus  libre,  qu'il  6manerait  d'un  corps  plus  ohaud.  On  verra 
tout-^-l'heure  qu6  cet  effet  a  lieu  pour  les  lames  de  verre^  quand  on 

les  interpose  dans  le  courant  calorifique  ;" 8cc. 

If  this  were  the  case,  it  is  difficult  to  conceive  how  a  thin 
plate  of  glass  should  cause  a  less  diminution  of  efiect  than  a 
thick  piece,  for  the  thin  glass  would  certainly  abstract  much  less 
heat,  and  the  more  heated  the  glass  became,  the  less  heat  it 
would  absorb,  and  therefore  transmit  less,  both  which  we  know 
are  contrary  to  the  fact. 

(4.)  In  reference  to  the  history  of  investigations  respecting 
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lightflrid  heat,  itmaynotbe  irraflevanttoremark^that  inalatepub^ 
lication,  the  originahty  of  Prof.  Leslie's  theory  seems  to  be  brought 
into  question,  llis  '^Iiiquiry''  wa&  published  in  1804,  and  in  his 
preface  he  states,  ^'  that  the  leading  facts  presented  themselves 
m  the  spring  of  1801."  In  the  Life  and  Remains  of  Dr.  Clarke 
(4to.  491),  will  be  found  a  letter  from  that  philosopher  to  Mr* 
Malthus,  dated  from  Egypt,  Sept.  9,  1801^  in  which  ne  describes 
some  discussion  he  had  had  with  the  scavans  in  that  country,  in 
which  he  had  proposed  and  maintained  the  theory  that  light  and 
caloric  are  identical,  but  only  existing  in  different  states. 

(5.)  In  reference  to  the  history  of  the  investigation,  the  fol- 
lowing notice  may  also  not  be  uninteresting.  Dr.  Fordyce  in  a- 
paper  on  the  light  produced  by  inflammation  (Phil.  Trans.  1776, 
p.  604),  makes  a  distinction  between  the  light  produced  from, 
the  inflammation  or  ignition  of  bodies,  and  that  derived  from, 
their  decomposition.  He  proves  that  the  latter  is  the  case  with 
phosphorus.  This  light  he  maintains  to  be  totally  independent 
of  heat ;  but  there  is  nothing  in  his  paper  which  can  amount  to 
a  proof  of  this.  He  considers  the  blue  part  of  flame  to  be  pro^ 
duced  by  decomposition,  not  by  ignition  or  inflammation,  which 
is  subsequently  eflected  in  the  other  parts  of  the  flame.  He  has 
pointed  out  the  fact  that  light  may  be  evolved  from  some  sub* 
stances,  as  sulphur,  by  the  application  of  a  less  degree  of  heat 
than  that  requisite  to  evolve  it  from  the  other  ingredients  of 
gunpowder,  though  he  considers  this  to  arise  from  the  former 
process  being  not  a  true  ignition,  whilst  for  all  real  ignition  one 
particular  temperature  is  required. 

These  views  must  be  considered  curious ;  and  were  perhaps 
the  first  steps  towards  the  correct  theory  of  inflammation,  since 
so  fully  established  by  Sir  H.  Davy,  &c. 

(6.)  In  the  ^nnah  for  May,  1824,  Art  5,  p.  362,  the  lovers 
of  theory  will  find  a  view  of  the  generation  and  nature  of  light, 
as  deduced  by  Mr.  Herapath  from  his  ingenious  and  recondite 
theory  of  evaporation,  heat,  &c.  which  exactly  accords  with 
that  here  deduced  upon  principles  entirely  different.  That  phi- 
losopher I  believe  in  some  other  parts  of  his  speculations  opposes 
the  commonly  received  views  of  latent  heat,  and  consequently 
eould  not  consistently  bring  light  under  the  dominion  of  these 
laws ;  but  it  would  seem  that  he  regards  light  as  in  every  respect 
analogous  to  vapour;  and  thus  if  we  admit  the  doctrine  of 
latent  heat  in  the  one  case,  the  way  is  so  far  smoothed,  even  by 
an  opponent,  for  its  admission  in  the  other. 

(7,)  The  diflSculty  which  I  before  adverted  to  as  attaching  to 
the  theory  of  the  conversion  of  heat  into  light,  viz.  that  only  a 
part  of  the  heat  undergoes  this  change,  will,  on  the  theoiy  here 
advanced,  no  longer  exist.  Any  given  body  has  only  a  definite 
quantity  of  light  m  combination,  and  only  a  definite  quantity  of 
heat  ii  requisite  to  liberate  it  4  the  remaining  portien  therefore 

d  US 

Digitized  by  VjOOQ  IC 


404  Mr.  Powell  an  Light  and  Ueai.  [Jun£, 

oantinues  to  act  its  natural  part  without  undergoing  any  alter«i 
ation. 

(8.)  (Braode's  Chemistry,  i.  297,  2d  Edit.;  Davy's  Elements, 
p.  215.)  '^  Newton  has  put  the  query  whether  lignt  and  com- 
mon matter  are  not  convertible  into  each  other  ?  and  if  we  con-^ 
sider  sensible  heat  in  bodies  to.  depend  upon  vibrations  of  their 
particles,  a  certain  intensity  of  vibrations  majr  send  off  particles 
mto  free  space  ;  and  particles  moving  rapidly  in  ri^ht  lines  may, : 
in  losing  their  own  motion,  communicate  a  vibrati&g  motion  to 
the  particles  of  terrestrial  bodies." 

without  any  hypothesis  as  to  the  nature  of  heat^  it  is  obvious 
that  the  principle  above  adopted  will  readily  explain  the  conver- 
tibility of  common  matter  into  light,  or  at  least  of  light  existing 
in  a  state  of  material  combination,  into  light  in  a  free  radiant 
state.  Whether  the  light  consist  of  particles  of  the  bodies  from 
which  it  is  generated  combined  with  latent  heat,  or  of  peculiar 

E articles  entirely  of  a  separate  species,  at  first  existing  m  com- 
ination  with  solid  matter,  and  then  liberated  and  brought  into 
the  state  of  luminous  elastic  fluid  b^  the  agency  of  latent  heat, 
we  have  probably  no  means  of  deciding.  It  is  possible  that 
light  may  be  formed  from  certain  particles  of  the  body  which  are; 
made  to  assume  a  radiant  state  in  a  way  analogous  to  the  forma- 
tion of  vapour ;  but  the  opinion  that  the  light  is  a  peculiar  sub- 
stance in  combination  with  thehody  from  which  it  is  extricated 
seems  to  be  the  more  probable  one  from  the  fact  of  the  absorp- 
tion of  light  by  various  bodies. 

(PhiL  Trans.  1817,  Part  I.  p.  75.)  Sir  H.  Davy  has  concluded 
that  the  luminosity  of  flames  is  greater  in  those  cases  where 
solid  particles  are  volatilized  and  ignited.  This  is  exactly  con- 
formaole  to  the  principle  here  advanced.  Solid  particles  ought 
to  be  more  readily  convertible  into  light,  caleris  paribus,  than 
those  of  elastic  fluids.  They  have  less  capacity  for  heat;  there- 
fore of  the  heat  communicated  to  them,  a  larger  share  can  go  to 
the  evolution  of  light,  and  a  greater  quantity  of  light  is  con- 
densed in  the  same  space. 

Hence  it  would  follow  also  that  the  less  solid  the  product  the  less 
luminous  would  the  flame  be,  and  therefore  the  less  heat  would 
be  employed  in  producing  light,  and  consequently  the  more  in 
raising  temperature. 

It  may  arise  from  the  peculiar  constitution  of  bodies,  that 
their  heat  may  in  some  cases  be  more  employed  in  producing 
light,  and  in  others  more  in  increasing  temperature  or  radiating 
heat :  thus  the  ratio  of  heat  really  produced  in  flames  may  be 
very  different  from  what  appears. 

I  have  alluded  to  the  production  of  light  from  some  particular 
sources  only.  There  are,  as  is  well  known,  several  others  from  which 
it  is  generated,  and  to  these  must  the  examination  be  extended, 
before  we, can,  strictly  speaking,  consider  the  conclusion  as 


Digitized  by  VjOOQ  IC 


J  826:]  Mr.FotceU  m  lAgktnnd  Heat.  405 

universally  true.    Upon  these  topics  I  shall  probably  offer  some: 
remarks  at  a  future  opportunity. 

'  (9.)  The  following  remarks  of  M.  Biot  in  reference  to  the 
colour  of  flames  are  interesting  in  connexion  with  the  present 
inquiry. 

(Biot,  Traite  de  Physique,  vol.  iv.  617.)  *'  Enfin,  puisque, 
selon  les  observations  de  De  la  Roche,  le  calorique  obscur; 
emane  d'un  corps  que  Ton  ^chaufFe  graduellement,  approche 
ajissi  graduellement  des  conditions  et  des  proprietes  que  possMe 
le  calorique  lumineux,  on  concoit  que,  lorsque  I'emanation  com- 
nience  a  devenir  visible,  elle  doit  etre  d'abord  analogue  a  la 
partie  la  moins  calorifique  du  spectre,  qui  se  trouve  a  I'extremit^ 
violette.  Aussi  observe-t-on  que  toutes  les  flammes,  lorsqu'elles 
commencent  a  naitre,  sont  d'abord  violettes  on  bleues,  et 
n'atteignent  la  blancheur  que  lorsqu'elles  ont  acquis  un  plus 
haut  degree  d'intensite. 

Note.  "  Cette  progression  de  teintes  a  meme  lieu  pour  la 
lumiere  que  Tetincelle  eleclrique  exerce  dans  Pair.  Je  m'en  suis 
assure  en  tirant  ces  6tincelles  a  diverses  distances,  entre  une 
pointe  mousse  et  une  sphere  metalliques :  disposition  qui  per- 
mettait  d'obtenir  un  jet  continu,  dont  on  moderait  ^  volont6 
rinltensite  par  Teloignement." 

According  to  the  theory  I  have  proposed,  we  may  make  the 
following  remark  upon  the  points  just  specified. 

Violet  rays  have  less  latent  heat  than  red ;  and  if  two  flames  be 
equal  in  other  respects,  but  one  of  a  red,  and  the  other  of  a  blue 
colour,  the  temperature  of  luminosity  for  red  rays  will  be  less 
than  that  for  blue  rays.  Less  of  the  heat  will  be  occupied  in 
converting  the  matter  into  blue  than  into  red  light  Or  again 
when,  the  chemical  action  is  less,  less  heat  can  be  afforded  for 
the  formation  of  light,  and  blue  rays  will  be  formed.  When 
more  heat  is  generated  by  an  increased  action,  yellow,  red,  8cc. 
rays  may  result. 

(10.)  The  incandescence  of  metals  may  clearly  be  regarded  aa 
the  lowest  stage  of  combustion  :  a  combination  with  oxygen  is 
evidently  going  on,  which,  in  the  instance  of  iron  at  a  white  heat, 
becpmes  very  perceptible,  from  the  oxide  breaking  off*  in  scales. 
Thu^  taking  the  whole  range  of  thephainomenon  from  a  dull  red 
heat  up  to  the  most  intense  combustion  in  oxygen  gas,  we  may 
observe  the  metal  giving  out  light  which  passes  through  all  the 
tints  successively  from  the  deepest  and  almost  invisible  red  to 
nearly  perfect  whiteness. 

The  observation  of  the  process  of  combustion  in  some  other 
cases,  as  in  flames,  exhibits  a  different  succession  of  appear- 
ances. Here  at  the  lowest  or  most  imperfect  stage,  the  rays 
^ven  off*  are  violet  or  blue,  and  these  gradually  pass  with  the 
increasing  completeness  of  combustion  into  whiteness. 

Thus  we  have  two  classes  of  the  phsenomenon  of  combustion. 
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in  which  the  eflFlscts  seem  to  pats  through  two  different  orders  of 
changes^  but  both  receive  their  completion  at  the  tame  point ; 
and  this  difference  would  seem  to  depend  on  some  peculiar 
difference  in  the  nature  of  the  sources  from  which  the  light 
emanates. 

.  If  we  attempt  to  enumerate  the  various  sources  of  li^ht  which 
comprise  the  two  classes  described,  the  only  distinction  which, 
as  far  as  I  know,  we  can  fix  upon,  is  that  ot  the  one  class  con- 
sisting of  metals  and  carbon ;  the  other  of  sulphur,  phosphorus, 
and  hydrogen. 

(11.)  To  Sir  H.  Davy  we  are  indebted  for  the  most  important 
acquisitions  which  have  been  made  to  our  knowledge  o<  the 
nature  of  flame.  The  observation  of  the  different  peculiar  tem- 
peratures required  in  order  to  produce  luminositjr  in  different 
species  of  inflammable  gas,  ana  the  constant  maintenance  of 
that  temperature,  while  the  emission  of  light  of  the  same  inten* 
sity  is  continued,  are  circumstances  clearly  indicating  the 
employment  of  heat  in  some  way  in  the  production  of  light.  A 
boay  of  gas  must  be  raised  to  a  particular  temperature  to  enable 
it  to  comoine  with  oxygen,  and  to  evolve  light  and  heat.  But 
one  of  the  most  curious  circumstances  connected  with  this 
inquiry  is  the  different  proportion  which  is  maintained  in  differ* 
ent  instances  between  tlie  degree  of  heat  required  for  combus- 
tion, and  that  produced  by  the  combustion.  (See  Sir  H.  Davy's 
paper,  Phil.  Trans.  1817,  Part  I.  pp.  48, 62.)  These  differences 
would  seem  very  difficult  to  explain  or  account  for  on  any 
known  principles;  but  if  I  rightly  apprehend  the  author's 
meaning,  it  would  seem  by  no  means  an  improbable  conclusion, 
that  a  portion  of  the  heat  disappears  as  heat,  and  becomes  the 
latent  heat  of  the  light  r  of  this  mference,  however,  I  only  speak 
doubtfully. 

(12.)  I  have  made  these  various  brief  remarks,  being  fully 
aware  that  they  give  nothing  like  a  complete  view  of  the  subject; 
but  I  am  desirous  of  laying  them  before  the  readers  of  the 
Annals f  in  the  hope  that  some  persons  possessing  the  requisite 
chemical  knowledge  will  be  induced  to  give  a  more  complete 
examination  to  that  very  interesting  topic  of  inquiry,  the  con- 
nexion between  the  colour  and  heating  power  of  the  light,  the 
radiant  heat,  and  the  chemical  or  electro-chemical  nature  of  the 
process  which  evolves  them,  and  of  the  substances  from  which 
they  are  produced. 
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Article  IL 

A  List  and  Description  of  some  Species  of  Shells  not  taken  Notice 
of  by  Lamarck.    By  John  Edward  Gray,  Esq.  MGS. 

{Continued  from  p,  140.) 

£MARGlNULA<Sicz</a.  Testa subconvexaconica^albida, tenuis, 
costellis  longitndinalibus  striisqueminutis  trans versis  cancellata; 
vertice  recurvo,  subcentrali;  apertura  ovata;fis6uraangu8ti8aima 
-•loQgata* 

£mar,  octoradiata.  a.  tricarinata,  Bor«.  t.l8,  f.  62.  jS.P.octo- 
radiata,  Gmeliny  List.  632,  f.  11. 

Etnar^squamata.  Testa  subconvexa  conica ;  costellis  longi- 
tudinalibus  inaequalibus,  confertis,  squamatis ;  vertice  recurve  sub- 
central! ;  margine  crenato ;  fissura  brevissima. 

Em&r.  notata.  Patella  notata,  Lin.  Chemn.  x.  vig.  26,  f. 
CD. 

Emar.  elongata.  Testa  subconvexa  conica,  pellucida  albida; 
«triis  confertis  longitudinalibus,  trans versisque  cancellata ;  vertice 
.  recurvo  subms^rginali ;  apertor/ei  oblonga ;  fissura  brevissima* 

FissvRELLA  cancellata.    Patiella  greeca,  Montague. 

Fis.  crenulata,  Sow^  gen. 
.    Fis.  ventricosa.    Patella  veijityicosa,  Gmelin. 

Fisp  clypeiformis.  Sow,  gen. 

PiLEOPsis  rosea.  Testa  obliquig  depress©  conica;  apertuiU 
orbioulato-ovata,  intus  rosea,  long.  1  unc. 

PiL  mitrula;  suhrufa:  pennata  et  squamaformis  should 
be  removed  to  the  second  section,  to  which  also  belong 

PiL  crenulata*  Testa  rotunda,  obHqu^  conica,  rufo  eoneen- 
.trice  ^ublamellata,  dense  radiatim  striata ;  apice  incurvo  sub- 
spirali ;  margine  minute  crenulato. 

PiL  albida.  Testa  rotund^ata,  oblique  conica,  albida,  coBcen- 
tric^  Bubstriata,  dense  radiatim  striata ;  vertice  recurvo  acuto. 

CALYpxRiEA  Dillwynii.  Patella  equestris,  Dillw.  C.  eques- 
tris.  Lam.  is  P.Neptuni,  Dillw.  C.  Tectum  Chinensis  appears 
to  be  a  variety  of  the  former. 

:    Calypt*  auricula*    Patella  auriculata,  Gmelin.    Patella  dupli- 
cata,  Mawe  Cat.    Calypt.  extinctorium.  Sow.  not  Lam. 

Calypt.  puncturata.  Testa  orbiculatu-tenuis,  albido-fusca, 
nigro-punctata,  laevis,  irregulariter  subcostata,  margine  sinuato 
angulato ;  vertice  recurvo,  subcentrali. 

Calypt.  spijiosa.  Sow.  gen.  f.  4.  f.  7. 

Catypt.  striata.  Testa  ovato-orbiculata,  convexo-conica, 
.ftlba>  dens^  striata;  ^pice  recurvo  .acuto  ;  margine  crenulato. 

Calypt.  costata.  Testa  ovato-orbiculata,  crasaa,  convexo- 
conica,  pallid^  fusca,  radiatim  striata  et  obliqu^  irregulariter  cos* 
tata;  apice  acuto  recurvo. 
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Calypt.  albida.    Patella  Chinensis,  MantagiUf  t.  13,  f.  4* 

$  rosea,  intus  rosea. 

Calypt.  lineata.  MitellaChinensis  alba,  Martini^  1. 13,  f.  121, 
122.    Pe^Gfl*.t21,f.ll. 

Calypt.  undulata.  Calyp.  extinctorium.  Lam.  ?  Mitella  Chi« 
nensis  undulata.  Mart.  t.  13,  f.  123,  124.    Ldst.t.  646,  f.  39. 

Calypt.  alba.  Testa  subdepresso-conica,  albida,  linea  spirali 
fasca  notata,  concentric^  substriata,  subtuberculata ;  apice 
subspirali  anfractu  unico;  columella  perforata*  ' 

Calyptraa  comma  notata.  Sow.  gen. 

Ancylus  Spina  Rosa,  Drop,  and  Ltam.  is  a  species  of  cms*' 
taceous  animal,  and  should  therefore  be  excluded  from  the  list  of 
shells. 

BuLLJEA  orientalis.  Testa  ovata  albida  pellacida.  Bnllsea 
aperta  similis  sed  ovata. 

Bullaa  lignaria,  Bulla  lignaria.  Lam.  on  account  of  the  form 
of  the  shell,  gizzard,  and  animal,  should  certainly  be  placed  in 
this  genus,  as  should  also  oiTe  or  two  of  the  fossil  species. 

BuUeea  alba,  Hasselt. 

Bulla  australU.  Testa  ovato-oblonga,  subpellucida,  Isevis, 
fusco  rufoque  marmorata ;  vertice  umbilicato,  lone.  2  une. 
New  Holland,  Berry.    South  Seas,  Barnard,  Capt.  G.  Kin^. 

Bulla  elesans.  Testa  ovato-cylindrica,  albido-lutea,  pellucida,  * 
dens^  spiraliter  striata ;  vertice  umbilicato  ;  columella  costato- 
marginata ;  apertura  patula,  long.  3-4  unc.  Mare  Britannicum  et 
Mediterraneum. 

Bulla  Wallisii.  Testa  ovata,  oblonga,  lutea,  pellucida,  miira- 
tissim^  spiraliter  striata,  concentric^  substriata ;  margine  colu- 
mellas suoreflexo  albo;  vertice  imperforate;  apertura  postice 
coarctata;  long.  1-4  unc.    Nov.  HoUandisB,  Capt.  Wallis. 

Bulla  Savigniana.  Testa  ovato-oblonga>  lutea,  tenuis,  pellu- 
cida, IsBvis;  vertice  imperforate ;  apertura  angusta;  margine  co- 
lumella subreflexa ;  long.  1-2  unc.    Red  Sea,  J.  E.  Samgny. 

These  three  shells  ar6  allied  to  B.  hydatis,  Montague,  md 
there  are  several  other  distinct  species  in  the  Museum. 

Bulla  Kneata.  Testa  ovato-oblonga,  pellucida,  dens^  spirar 
liter  striata,  alba ;  fasciis  duabus  spiralibus,  et  lineolis  coccineis 
concentricis  omata;  spiraconica;  apertura  elongata,  inlegra. 
/3  spjra  depressa,  lon^.  2-3  unc.  New  lloUand,'  Mr.  E.  Barnard. 

Bulla  niiidula,  Dtllwyn.    Priori  affinis. 

Bulla  soluta,  IMllw. 

Bulla  solitaria,  Say. 

Bulla,  Say.  ^ 

Testacella  scutulum.  Sow. sen.  f.3,  6. 

Test,  ambigua,  Fer.t.  8,  f.4.  Parmacella  calyculus.  Sow.  gen. 

ViTRiN  A  Cuvieri.     Helicarion,  Fer.  t.  9,  f.  8,  t.  9,  f.  1, 2. 

V.  Freycinetti.    Helicarion,  Fer.  t.  9,  f .  3, 4. 

K  brem^    Helicolimax,  Fer.  t.  9,  f.  2. 
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V.  Lamarckii.    Helicolimax,  Per.  t.9,  f.  9.' 

F.  Pyrenaica.    Helicolimax,  Fer.  t.  9,  f.  3* 

F.  annularis.    Helicolimax^  Fer.  t.  9,  f.  7. 

F.  pellicula.    Helicolimax,  Fer.  t.  9,  A  f.  5,  6, 7. 

Helix  brevipes,  Drap.    Fer.  1. 10,  f.  1. 

H.rufa.    jFer.t.lO,f.2. 

H.Cafra.    Fer.  t.  9,  A  f.  8. 

H.globulosa.    fer.  t.  25,  f.  3,  4. 

H.  versicolor,  Bom.    Fer.  t.  17,  f.  1 ,  2,  3. 

H.follis.    fer.  t.  17,  f.  4. 

H.  zomilata.    Fer.  1. 15,  f.  1,  2.    lAst,  1. 1055,  f.  4. 

H.  conformis.    Fer.  t.  25,  A  f.  10. 

H.  cnspata.    Fer.  t.  16,  f.  7, 8 ;  t.  25,  f.  7,  8. 

H.  cincta,  Muller.    JPer.  t.  22,  f.  7, 8. 

H.  ligata,  Muller.    JPer.  t.  20,  f.  1—4 ;  t.  24,  f.  4. 

H.prunum.    Fer.  t.  26,  f.  7,  8,  9.    South  Sea. 

H.  gilvus.    Fer.  t.  21 .    /3  f.  1. 

H.gyrostoma.    fer.  t.  32,  f.  5, 6.    Tripoli. 

H.  addita.    Fer.  t.  25,  B.  f.  2.  3. 

H.torulus.    fer.  t.  27,  f.  3, 4.    New  Holland.   Teneriff. 

H.  contusa.    Fer.  t.  31,  f.  1 ;  t.  39,  B.  f.  6, 6. 

H.  deformis.    Fer.  t.  32,  A.  f.  1 . 

H.  papilla,  Muller.  Fer.  t.  25,  B.  f.  5 ;  Chemn.  ix.  1. 122,  f. 
104,105. 

H.  mamilla.    Fer.  t.  25,  f.  1, 2. 

H.  irregularis.    Fer.  t.  28,  f.  5,  6. 

H.  maculosa.    Fer.  t.  28,  f.  9,  10.    a.  Fer.  t.  32,  A.  f.  9,  10. 

H.  Niaeensis.    Fer.  t.  28,  f.  1,  2. 

H.  U^ulata.    Fer.  t.  3 1,  f.  2,  3. 

H.  simplex.  Lam.    Fer.  t.  25,  B.  f.  6. 

H.  Otaheitana.    f er.  t.  29,  f.  4,  5. 

H.similaris.    fer.  n,  262,  t.  25,  B.f.  1. 

H.signata.    fer.  t.  30,  f.  3.    Italy. 

H.  Melitensis.    fer.  t.  25,  f.  11,  ll    Malta. 

H.  aspersa,  var.  scalaris,  Cornucopia,  Bom,  1. 13,  f.  10»  11. 
Corn,  helicina,  Shaw. .  Serpula  Cornucopia,  Dillw.  R.  S.  1081. 

H.  guttata,  Oliv.    Fer.  t.  38,  f.  2. 

H.  spiriplana,  Oliv.    Fer.  t.  38,  f.  3, 6. 

H.  marmorata.    Fer.  t.  40,  f.  8. 

H.  Carseolana.    Fer.  t.  41,  f.  1. 

H.  circumomata.    fer.  t.  41,  f.  2. 

H.  squamosa.    Fer.  t.  41 ,  f.  3. 

H.  muralis.    Fer.  i.  41,  f.  4.     Gualt.  t.  3,  f.  F. 

H.  modesta.    Fer.  t.  42,  f.  1. 

H.  consobrina.    Fer.  t.  42,  f.  2.         . 

H.Pouchet.    fer.  t.  42,  f.  3.    Adans,t.\,t.2. 

H.  cognata.    Fer.  t.  44,  f.  4. 

H.aspera.    fer.t.44,£.  1--3;    /3  Xi9^  t<  94,  f.  95. 


Digitized  by  VjOOQ  IC 


410  Mr.  Omif  on  iom  Specimo/  SMh  [JvnM^ 

H.  dUcohr.    Fet.  t  46,  f.  3, 6. 

H.  Lima.    Fer.  t.  46,  f.  1 ,  2. 

H.  indistincta.    Fer.  t  38,  f.  1. 

H.formosa.    Fer,  i.  47,  f.  1 .     List,  U  74,  f.  74  ? 

H.  sobrina.    Fer.  t.  43,  f.  6,  7,  8. 

JET.  Carmelita.    Fer.  t.  32,  f.  4. 

H.  orbiculata.    Fer.  t.  42,  f.  3, 4. 

H.  dentiens.    Fer.  t.  49,  A,  f.  2 ;  t.  48,  f.  2. 

H.  punctata,  Bom.  1. 14,  f,  17,  18,    Fer.  t.  48,  f,  3. 

H.  parilis.    Fer.  t.  49,  f.  2. 

H.  elevaia,  Say.    H.  Knoxvillina.    Fer.  t.  49,  f.  5,  6. 

H.  Thyroidus,  Say.    List.  t.  91,  f.  91.    fi  edentula. 

H.  avara,  Say. 

H.auriculata,  Say.    List,  t.  93,  f.  93« 

H.  hirsuta.  Say.    List,  t.  93,  f.  94. 

H.  convexa,  Rafinesma.    Fer.  t.  50,  A.  f.  2. 

H.  palUata^  Say.    H.  denotata.    Fer.  t.  49,  A.  f.  6. 

H.  clausa,  Raf.    H<  refiexa,  Say,    Fer.  U  51,  f.  2. 

H.  tridentata,  Say.    List,  Syn.  t.  92,  f.  92.     Fer.  i.  61,  f. 
/3  edentula. 

H.  monodon,  Racket.    Lin.  Tram.  xiii.  t.  5,  f.  1. 

H.  holosericea.    Fer.  t.  61,  f.  6. 

jff.  pKcaia,  Say. 

H.  caribanata.     Fer.  t.  51,  B.  f.  3. 

H.  labyrinthica,  Say.    Fer.  t.  61,  ^  f.  1* 

H.  Imperator.    Fer.  t.  52. 

H.  Sordr.    Fer.  t.  54,  f.  4. 

H.  bidentata.    H.  bidens,  Chemn.  ix.  t.  126.  . 

JEf.  Cobresiana,  Alten.    H.  unidentata,  Drap.  t.  7,  f.  16. 

H.  edentula.     Drap.  t.  7,  f.  14. 

H.  Pyrenaica.     Drap.  t.  13,  f.  7. 

H.  Uuimperiana.     Fer.  t.  75,  B.  f.  1,  2,  3.    a.  t.  74,  f.  2. 

H.  zonaRs.    Fer.  t.  70,  f.  3. 

H.  exceptiuncuia.    Fer.  t.  73,  A,  f.  1 ;  t*  70,  f.  1. 

JEf.  bigonia,  Fer. 

H.  pemobilis,  Martyn.  U. C.  t.  3,  f.  1 17. 

H.  zodiaca.     Fer.  t.  75,  f.2. 

H.  bipartita.    Fer.  i.  75,  f.  A.f.  1. 

H.  dilata.     Fer.  Ferry  Conch,  t.  61,  f.  4. 

H.  collapsa.    Fer.  Perry  Conch,  t.  61,  f.  5. 

H.  divaricata.    Fer.  Perry  Conch,  t.  61,  f.  3. 

H.  Sene^aknsis.    Chemn.  ix.  t.  1Q9,  f.  917,  918. 

H.  conctsa.  .  Fer,  t.  78,  f  3*4. 

JEf.  trifasciata.    Chemn.  xi.  t.  213,  f.  3016^  3017. 

H.  unguicula.  Fer,  t.  76,  f.  3.  H.  ungolina.  Chemn.  ix. 
1. 125,  f.  1098, 1099.  a.  Fer.  f.  4.  ^  lab.  int.  unidentato.  Mus. 
Cracherode. 

H.  circwndata.    Fer,  i.  76,  f.  1 ;  t.  77^  f.  h 
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H.  polygyrata.    Born,  1. 14,  f.  19, 20«    Brazil,  Muff.Oraih. 

H.  lineata,  Say. 

H.  rudis.    H.  rotandata,  Turton* 

H.  perspectiva.  Say. 

H,  pygmaa.    Drap,  t.  8,  f.  8, 9, 10. 

H.  umbilicata.    Montague,  t.  13,  f.  6.    H.  nipestris*    Drap. 

H.  glaphyra.     Say,  t.  1,  f.  3. 
H,  nitidula.    Drap.  t.  8. 

It.  nitidosa,  Fer.    H.  nitidula  rar.    Drap.  t.  8,  f.  21,  22k 
H.  nitens.    Racket,  Lin.  Trans,  viii. 
H.  subrufescem.    Miller,  Ann.  Phil.  iii.  379. 
H.  arborea.    Say,  t.  4,  f.  4, 
H.  crystallina.    Drap.  t.  8,  f.  13 — ^20. 
H.  Candida.    Martin,  N.  Magn.  iv,  t.  3,  f.  22,  23. 
H.  lavipes,  MuUer.    Fer.  t.  92,  f.  3, 4, 6,  6. 
H.  leucas^  Lin. 

H.  cicatrtcosa,  Muller.    Chemn.  ix.  t.  109,  f.  923;  xi.  t.S13, 
f.  3012,3013. 

H.  nemoremis,  Muller.    Bom,t.  16,  f.  1, 2. 

H.  Janus  bifrons.     CA^rnn.  xi.  t.  213,  f.  3016,  3017. 

H.  Javacensis.    Fer.  t,  92,  f.  2. 

H.  exilis,  Muller.  Chemn.  xi.  t.  ix.t.  129,  f.  1149.  Fer.&2,  f.  1. 

H.  liapa,  Muller.    Chemn.  ix.  t.  131,  f.  1176. 

H.  Clairvillia.    Per.  t.  91,  f.  1 .  B.  f.  2, 3.     Manilla,  Htimp*. 

H.  Trochiformis,  Montague.    H.  fulva,  Drap. 

H.  aculeata,  Muller.    H.  spinulosa^  Montague. 

H.fasciola.    Drap.  t.  6,  f.  22, 23,  24. 

•  H.  limbata.    Drap.  t.  6,  f.  29. 

H.  Olivieri,  Fer.     Drap.  t.  7,  f.  3,  4, 5* 

H.  Cantiana.    Montague,  t.  23,  f.  1.    H.  palida,  Don. 

H.  strigella.    Drap.  t.  7,  f.  1, 2,  19. 

H.  villosa.    Drap.  t.  7,  f.  18. 

H.  glabella.    Drap.  t.  7,  f.  6. 

H.  rufescens,  Montague,  t.  23,  f.  2.    H.  hispida,  Don. 

H.  sericea.    Drap.  t.  7,  f.  16, 17. 

H.  scabra.     Chemn.ix.  t.  133,  f.  1208. 

H.  variegata.     Chemn.  ix,  t.  133,  f.  1207. 

H.  camtcolor,  Fer.     Chemn.  ix.  t.  132,  f.  1 186,  1187. 

H.  Trochus,  Muller.     Chemn.  ix.  t.  102,  f.  1066,  1066. 

H.  subdentata.    Fer.  t.  27,  f.  1,  2. 

H,  pyramidata.    Drap.  t.  6,  f.  6. 

•  H.  cornea.    Drap.  t.  6,  f.  3,  4,  6. 

H.  ochroleuca.    Fer.  t.  30,  f.  1.    Chemn.  ix.  126,  f.  1105, 
1106. 
H.  unidentata.     Chemn.  xi.  t.  208,  f.  2049,  2060. 
H.  pellicula.    Fsr.  *.  106,  f.  1. 
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H.incerta.    JRsr.  1 105,  f.  2. 

H.  mirabilis.    i%r.  t.  106,  f.  3 ;  t  31,  f.  4 ;  1. 104,  f.  6,  7. 

H.  Studeriana.    Fer.  t  103,  f .  6. 

H.  strobilus.    Fer.  t.  103,  f.  1. 

H.aveUanea.    JPer.  1. 103,  f.  4,  5. 

H.  alauda.    Fer.  t.  103,  f,  2,  3  ;  t  104,  f.  4, 5. 

H.  diaphana.    Fer.  1. 104,  f.  1. 

H.  Ramana.    Fer.  t.  104,  f.  2,  3. 

H.  coniformis.    Fer.  1. 108,  f.  1. 

H.  subpliciUa..    Sow.  Zool.  Jour.  i.  56,  t.  3,  f.  1. 

27.  punctulaia.    Sow.  Zool.  Jour.  i.  56,  t.  3,  f.  2. 

if.  nivosa.    Sow.  Zool.  Jour.  i.  56,  t.  3,  f.  3. 

H.  nitidiuscula.    Sow.  Zool.  Jour.  i.  57,  t.  3,  f.  4. 

H.  Poriosanctana.    Sow.  Zool.  Jour.  i.  57,  t.  3,  f.  5. 

H.  tectiformis.    Sow.  Zool.  Jour.  i.  67,  t.  3,  f.  6. 

JH".  bicarinata.    Sow.  Zool.  Jour.  i.  68,  t.  3,  f.  7. 

if.  innominata.    Nob.  Zool.  Jour.  i.  68,  t.  3,  f.  8. 

Cabocolla,  Julia.    Helix,  Fer.  List,  t.  83,  f.  87  ? 

C.  angmtata.    Helix,  Fer.  t.  61,  f.  1. 

C  angulata.    Helix,  Fer.  t.  61,  f.  2. 

C.  Lampas.    Helix,  Fer.  t.  60,  f.  2.    . 

C  pyrostoma^    Helix,  Fer.  i.  16,  f.  3, 4. 

C.  marginata.    Helix,  Per.t.  63,  f.  3—12. 

C.  scawrosa.    Helix,  JPer.  t.  63,  f.  1,  2. 

C.  Pileolus.    Helix,  Per.  t.  63,  A.  f.  1, 2. 

C.  bifasciata.    Trochus,  Burrows,  U  27,  f.  2. 

C.  Turcica.    Trochus,  C/iemn.  xi.  t.  209,  f.  2065,  2066. 

C.  cariosa.     Oliv.  Voy.  t.  31,  f.4.    Helix,  n.  84,  Lam. 

C.  Tripolitana.  Testa  orbiculata,  suprsl  convexo-conica,  mar- 
giaibus  carinatis,  crenatis,infrd.  conTexa,imperforata,alba,pella- 
cida,  tenuis,  concentric^  acute  corrugata ;  Peristomate  completo 
albo,  reflexo;  axis  1-2,  diam.  3-4  unc.    Tripoli.     Uitchie. 

C.  Usteri.    List.  t.  66,  f.  64.  Mus.  Brit. 

C.  orientalis,  nob.  Testa  supril  convexiuscula,  infra  conrexa ; 
uiBbilicata,comea,piellucida;  anfractibus,  7v.8,  acute  carinatis, 
supnerne  dense  concentrice  striatis ;  apertura  lineari^lunata, 
peristomate  reflexo,  albo  ;  axis  1-4,  diam.  1«2  unc.  India  orien- 
talis? 

PuFA  Auris  Leporis.    Auricula  Lejporis,  Lam.  n.  4. 

P.  Auris  Siletii.    Auricula  Siieni,  Lam.  n.  3. 

P.  Auris  cervina.  Helix  Auris  cervina,  Fer.  Mawe  Braz.  f.  4. 

P.  goniostoma.    Helix  goniostoma,  Fer.  Zool.  Jour.  i. 

P.  Caprella.  Auricula  capreUa,  Lam.  Caprella  undulata, 
Guilding.    Bom,  t.  9,  f.  3,  4. 

P.  distorta.  Vol.  australis,  Dillw.  Chemn.  x.  1. 149,  f.  1395, 
1396. 

P.Johmi.    CAem».xi.t.  210^  f.  2076,2077,^ 
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P.  Auris  vutpina.    Chemn.  xi.  t.  210,  f.  2086, 2087.  Strathi- 
^7  olaria  crenata,  Lam. 

P.  melanastoma.  List,  t.  2d,  f.  27.  Figara  pulcheriina ;  aeg- 
lecta,  Mu8.  Sloqtie.    BuL  melwastomus,  Swain. 

P.  Auris  Mala^hi.    Chem.  ii.  t,  121,  f.  1037, 1038. 

P.  Auris  Bovina.  Chem,  ix.  U  121,  f.  1039, 1040.  Auricula 
Bovina,  Lam. 

P.  odontostoma.    Bulimus,  Saw,.  ZooL  Jaum.  i.  69,  t  5,.  f.  3. 
,  p.  <2eat«fna?ta.     Lisf,  588,  f.  47.    HeL  decumaaus.  Per. 

P.Doliolum.    Drflp.t  11,  f,  41, 42, 

P.  Listeri.     List,UZl,{.29*    H.  Listen,  Per > 

P.  Srasiliensis.    ^Mawe  Trav,  f.  6.    BL  Bnusiliensis,  Pen 

P.  ^rtVfew^.    Piift.  jDors.  1. 1 9,  f.  2,    H.  Goodalli,  Fer.  ■.,..... 

P.cylindra.,  ChemnAx.  t.  136,11256,  1267.  U.  cylincfanui, 
Fer.  .    •  .    .    •         ^     .    •.  ..,•.•/... 

P.truncata..  Cycloat.  fasciata.  Lam*  J&tcy.  Me^j^.t.  461, 

P.  tortuosa.  ,  Chem.  xi.  t  195,  A.  f.  1882,  1883 

P,  Tristensis.    Bal^a,  nob.  ZooL  Jour.  \.  t.  6,  f.  A. 

P.ventricosa.    Balea,  nob.  2oo/.  Jour.  i.  t.  6,  f.  B.    .  . 

P.  Chemnitziana.  Helix,  n.  612,  Fer..  Chemu.  ix.  t,  112^ 
f.  966.  ^ 

-  P.edentula.    Drap.  i.  3,  f.  28, 29. 

P.muscoruf^.    Drap,  t.  3,  {.26,  27,  ... 

.  P.pygmaa.    Drap.t.3,f.30,3\. 

P.  antivertigo.    Drap.  t.  3,f.  32,  33. 

P.  vertigo.    Drap.  t.  3,  f.  34,  36. 

P.contracta,Say.  .,  .. 

P.  exigua.  Say. 

P.  ovaia.     Vertigo,  Say. 

P.pentodon,    Vertigo,  5ay. 

I  have  remoYied  several  o^  Lamarck's  Auricula  to  this  .gcniii^ 
as  they  agree  better  with  his  character,  and  with  some,  of  the 
species  that  he  has  placed  in  it  himself,  than  with  any  of  the  for«- 
mer  genus.  .... 

Clausilia  bidens.  Drap.  t.  4,  f.  6,  7.  Turbo  laminatiis, 
Montague.  ... 

C.  ventricosa.    Drap.  t.  4,  f.  .14. 

C.  Montagui.    Turbo  biplicatus.     Montague,  i.  11,  f.  6..  . 

C.  solida.    Drap.  t.  4,  f.  8, 9.    T.  labiatus,  Montague.  . . 

C.plicata.    Drap.  t.  4,f.  16,  16. 

(2.  dubia.    Drap.  t.  4,  f.  10. 

C.  Rolphii,  nob.  Med.  Rep.,  H.  Everetti.  MiUer,An».  Phil. 
iii.377.?  

Bulimus  metaformis.    Helix,  Fer.  t.  108,  f.  2. 

B.  maxima.  ,  Cochlogena  maxima^  Sou;. 

B.  ventricosus,  Brug.  (not  Drap.)    Chemn.  ix.  f.  1007,  1008« 

B.  decoratm.    Helix,  1. 112,  i  3,  4.    tw^  1 13,  f.  8. 
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S.  DufreftUL    Leach,  Zobl.  Misc.  ii.  1. 154^ 

B.  Taunaisii.    Helix,  Fer.  t.  113,  f.  4,  6. 

J3,  papyraeeus.    Helix,  Mawe  Introd^  t.  1,  f.  7. 

B.  septenarias.    Helix,  n.  46.     Fer.  Pet.  Gat.  1. 17,  f.  4» 

B.  iostomus.  Sow.  Zool.  Jour.  i.  58,  t5,  f«  1. 

Bui.  strigatuSf  Brag.    Helix,  Fer. 

B.  striatulus,  Brug.    Helix,  Fer. 

B.flammeus,  Brug.    Chemn.  ix.  f.  1024, 1026. 

B,  stramimus.  Bolimulas  stramineus,  Guilding,  Lm.  Trans, 
idv.    List,  t.  8,  f.  3. 

B.rufescens.  Testa  ovato-conica,  perforata,  glabra,  minutis- 
sime  striata,  lut«o-albida ;  apice  aouto  fusco.  Peristomate  sim* 
plici,  long.  1  unc.    Jamaica. 

B.  Bmtia.    Helix  Bontia,  Chemn.  ix.  t-  134>  f.  1216, 1217. 

B.  Columba,  Brug.    Seba,  t.  71,  f.  6. 

jB.  htvus,  Brug.    Chemn.  ix.  t.  1 1 1,  f.  940, 949. 

JB.  trifasciatus,  Brug.  Bui.  zonatus.  Sow.  Helix  trifasciatus, 
Chemn.  ix.  1. 134,  f.  12x6.     Helix  trizonatus,  Fer. 

B.  lineatus,  Brug.     Chemn.  ix.  t.  136,  f.  1263. 

B.  Goodalli.  Helix  Goodalli,  Miller ,  Ann.  Phil.  iii.  Helix 
Clavulus,fer.n.381?. 

Bulimus  pulcher.  Testa  ovato-conica,  tenuis,  albida ;  fasciis 
tribus  purpureo-fuscis  ornata;  anfractibus  convexiusculis.  Peris- 
tomate simplici,  labio  interiori  roseo  long.  1-2  unc. 

Bulimus  cylindricus.  Testa  conico-cylindrica,  perforata,  al- 
bida, dense  concentrice  striata,  fascis  6  fuscis  interruptis^  or^ 
nata;  anfractibus  9y.l0;  convexiusculis  ;aperturasuborbiculata; 
peristomate  tenui,  long.  6-10;  diam.  3-10  unc. 

Bidimus  Kingii.  Testa  conico-ovata,  perforata,  albida,  pellu- 
cida  transverse Digro fusco  lineolata ;  anfractibus  convexiusculis; 
apertura  spiree  longitudine ;  peristomate  tenui,  intus  purpureo 
mgro,  long.  1,  diam.  -^  unc.    New  Holland,  Capt.  King. 

AcHATiNA  exarata.  BuUa  exarata.  Chemn.  ix.  t.  120, 
£1031,1032. 

A.  melanostoma,  Sw.  H.  regina,  Fer.  t.  119,  f.  3,  4.  fi  sinis- 
tra.   A.  perversa,  Sw. 

A.  vittatOy  Sw.    /3  sinistra. 

A.fulvescens.    List,  t.  682,  f.  36  a.    Bom,  1. 10,  f.  2. 

A.  marginata,  Sw.  Illust.  30. 

A.  rosea.  List,  t.  1069,  f.  4  (non  Pupa  goniosioma).  Helix, 
Fer.  1. 136,  f.  89. 

A.  striata.     Chemn.  ix.  t.  120,  f.  1030.     Helix,  Fer.  n.  667. 

A.  Boreti.    Helix,  n.  368.    Fer.t.  136,  f.  1—^. 

A.  decora.  Helix,  Fer.  Chemn.  xi.  t.  213,  f.  3014,  3016. 
fi  dextra. 

A.  tugubris.    Helix,  Fer.    Chemn.  xi.  t.  209,  f.  2069, 2060. 

J..  Terebraster.    Bulimus  Terebraster,  Lam.   List.  t.  20,  f.  16« 

A,  octona.    Bulimus  octoausi  Lam.  Chemn.  ix«  ti  196^  fr  1S64« 
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I  have  removed  these  two  species,  because  they  have  the 
truncated  columella  of  thi&i  genus,  and  are  very  nearly  allied  to 
A.  acicula^  as  are  also  the  two  following. 

A.  sulcata.  Testa  turrita,  pellucida,  cornea,  apioe  obtuta, 
aafractibus  8  v.  9  convexis,  medio  concetltrie^  sulcatis,  basi 
Isevibus  ;  labro  tenui ;  long.  7-10,  diam.  2-10  unc. 

A.  nitens.    Testa  ovato-coniea,  turrita,  byalina^  corneaj  la^vl 
polita,  apice  obtusiuscula;   anfractibus   8   couvexis;  aperture^ 
vata,  peristomate  teuui|  axis  7-10,  diam*  3-10  unc« 
SucciNEA  tigrim,  Leseuer.    Fer.  t,  11,  A.  f.  4. 
SnOvalis,  Say.    Fer.t.  11,  A,  f.  1. 
S.  australis.    Helix,  11,    Fer.  t,  11,  f,  11 
S.  campestriSf  Say.    Fer.  t.  11»  f-  12. 
S.  angulariSf    Helix,  n,  13.     Fer.  t.  11,  A.  f.  6. 
S.  sukulosa.    Helix,  n.  14.    Fer.  /,  11,  A.  f.  6. 
Paetula,  Ferussac. 

Testa   ovata,   spira  conica.    Apertura  longitudinalis,  antice 
integerima,  peristomate  reflexo  ;  columella  antice  callosa. 
Animal.    Tentacula  3  retractilia,  apice  oculata. 
This  genus  is  most  nearly  allied  to  Lamarck's  Auricute,  but 
the  animal  has  retractile  instead  of  contractile  tentacula,  and 
pedicelled  instead  of  sessile  eyes. 

P.pudica,  Fer.     Chemn.  ix,  t.  121,  f.  1042.     Ust,  t.  24,  f.  22. 
P.  amtralis,  Fer.     Chemn.  ix.  L  121,  f.  1044. 
P.  unidentata,  Sow. 
P.  gibba,  Fer. 
P.fragilis,  Fer. 

P.  otaneitana,  Fer.     Chemn.  ix.  f.  950,  951.  /3  dextrorsa. 
P.  auricula,  Fer. 
'    Auricula  lineata.    Drap.  t  3,  f.  20, 21. 
A.  corticaria.    Odostonia.     Say,  t.  4,  f.  6. 
A.  plicatus.    Scarabus,  n.  2,  Fer.     List,  t.  577,  f.  32. 
A.  Petiverianus.    Scarabus,  n.  3,  Fer.    Pet.  Gaz.  t.  4,  f.  10. 
A.ponderosa.    Fer,  n.  4.    Mus.  Kerc.  f.  412. 
A.bidentata,     Fer. n. 9.    Vol. bidentata,  Montague, t.  30, f.4. 
A.  alba.    Fer.  n.  10.    Vol.  alba,  Montague,  U  14,  ft  27. 
A.  omata.    Fer.  n.  11. 

A.  Matoni.    Vol.  fluviatilis,  Maton,  Lin.  Tram. 
A.  bidentatus.    Melampus,  Say.    0  lineatus. 
A.  obliquus.    Melampus,  Say. 
A.fabula.    Fer.  n.  24. 

A.  nucleus.    Fer.  n.  26.    Helix  nucleus,  Gmelin. 
A.  bullaoides.    Vol.  buUaoides,  Montague,  t.  30,  f.  4.    Tor^ 
nateHa,  n.  7,  Fer. 

A.  pedipes.    Tomatella  pedipes.  Lam.    Adams,  t^  1 ,  f.  4. 
A.  mirabiles.    Pedipes,  n.  2,  Per- 
il, ovulus,    Pedipesj  n*3,  Fer^ 
Atqjffinist    Pedipes,  n.  4>  Pen 
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Article  III. 

Off  the  Action  of  findy  divided  Platinwrn  on  Gaseous  MixtureSf 
omd  its  Apphcation  to  their  Analysis.  By  Wiliiam  Henry, 
MD.FRS* 

Sktkral  years  have  elapsed  since  the  President  of  the  Royal 
Society^  in  the  further  prosecution  of  those  Researches  on 
Ftame,  which  had  already  led  him  to  the  most  important 
practical  results^  discovered  some  new  and  curious  phsanomena 
in  the  combustion  of  mixed  gases,  by  means  of  fine  wires  of 
platinum  introduced  into  them  at  a  temperature  below  ignition. 
A  wire  of  this  sort  bein^  heated  much  below  the  point  of  visible 
redness,  and  immersed  in  a  mixture  of  coal  gas  and  oxygen  gas 
in  due  proportions,  immediately  became  white  hot,  and  continued 
to  glow  until  all  that  was  inflammable  in  the  mixture  was  con- 
sumed. The  wire,  repeatedly  taken  out  of  the  mixture  and 
suffered  to  cool  below  the  pomt  of  redness,  instantly  recovered 
its  temperature  on  being  again  plunged  into  the  mixed  gases» 
The  same  phaenomena  were  produced  m  mixtures  of  oxygen  with 
defiant  gas,  with  carbonic  oxide,  with  cyanogen,  and  with 
hydrogen ;  and  in  the  last  case  there  was  an  evident  production 
6f  water.  When  the  wire  was  very  fine,  and  the  gases  had 
been  mixed  in  explosive  proportions,  the  heat  of  the  wire  became 
sufficiently  intense  to  cause  them  to  detonate.  In  mixtures, 
which  were  non-explosive  from  the  redundancy  of  one  or  other 
gas,  the  combination  of  their  bases  went  on  silently,  and  the 
same  chemical  compounds  were  formed  as  by  their  rapid  com- 
bustion.f 

Facts  analogous  to  these  were  announced,  in  the  autumn  of 
last  year, ,  by  rrof.  Dobereiner  of  Jena,  with  this  additional  and 
striking  circumstance^  that  when  platinum  in  a  spongy  form  is 
introduced  into  an  explosive  mixture  of  oxygen  and  hydrogen, 
the  metal,  even  though  its  temperature  had  not  been  previously 
raised,  immediately  glows,  and  causes  the  union  of  the  two 
gases' to  take  place,  sometimes  silently,  at  others  with  detona- 
tion. It  is  remarkable,  however,  that  platinum  in  this  form, 
though  so  active  on  mixtures  of  oxygen  and  hydrogen,  produces 
no  effect^  at  common  temperatures,  on  mixtures  of  oxygen  with 
those  compound  gases,  wnich  were  found  by  Sir  Humphry  Davy 
to  be  so  readily  acted  upon  by  the  heated  wire.J  Carbonic 
oxide  appears,  mdeed,  from  the*^ statement  of  MM.  Dulong  and 
Thenard,§  to  be  capable  of  uniting  with  oxygen  at  the  tempera- 

*  Vtcm  the  PhilMophical  Transactions,  for  1824,  Part  XL 
f  Philosophical  Transactions,  1817,  p.  77. 
i  Df>bereinerin  Ann.  de  Chim,  et  de  Phys.  xxiv— a»vi 
L  Ditto  zz]ii.44«. 
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ture  of  the  atmosphere,  by  means  of  the  sponge :  but  though 
this  is  ih  strictness  true,  yet  the  combination,  in  all  the  experi- 
ments I  have  made,  has  been  extremely  slow,  and  the  due  dimi- 
tiution  df  volume  has  not  been  completed  till  several  days  have 
telapsed.  On  mixtures  of  defiant  gas,  of  carburetted  hydrogen, 
or  of  cyaiiogen,  with  oxygen,  the  sponge  does  not,  by  auy  dura- 
tidil  of  contact,  exert  the  smallest  actioh  at  comnibn  tempera- 
tures. 

It  was  this  inefficiency  of  the  platinum  sponge  on  the  bom- 
f  oiiiids  of  charcoal  and  hydrogen  m  mixture  with  oxygen,  whil6 
it  acts  so  remarkably  on  common  hydrogen,  and  sdso,  though 
slowly,  dtl  carbonib  oxide,  that  suggested  to  me  the  possibility ' 
of  solving,  by  its  means,  some  interesting  problems  in  gaseoui 
analysis.  I  hoped,  more  especially,  to  be  able  to  separate  from 
edch  other  the  gases  constituting  certain  mixtures,  to  the  com- 
position of  which  approximations  only  had  been  hitherto  made, 
b^  comparing  the  phaenomena  and  results  of  their  combustion 
with  those  vvliich  ought  to  ensue,  supposing  such  mixtures  to 
consist  of  certain  hypothetical  proportions  of  known  gases.  U 
ihight,  for  instance,  be  expected,  that  from  a  mixture  of  hydro- 
gen and  catburetted  hydrogen  with  oxygen,  the  platinum  sponge 
tvould  cause  the  removal  of  the  hydrogen,  leaving  the  carbu- 
retted hydrogen  unaltered.  To  ascertain  this,  ana  a  variety  of 
similar  mcts,  I  made  artificial  mixtures  of  the  combustible  gases 
in  known  volumes;  and  submitted  them,  mixed  with  oxygen^ 
sometimes  to  contact  with  the  sponge,  and  sometimes  with  the 
balls  made  of  clay  and  platinum,  described  by  Professor  DiJbe- 
reiner.''* 

Set;t«  l.-^On  the  Action  of  finely  divided  PIdtinum  on  Gaseous 
Mixtures  at  common  Temperatures. 

1.  Mixtures  of  Hydrogen  and  Olefiant  Gases  with  Oxygen. 

When  to  equal  volumes  of  olefiant  gas,  and  an  explosive 
mixture  (which  is  to  be  understood,  whenever  it  is  so  named, 
as  consisting  of  two  volumes  of  hydrogen  and  one  of  oxygen 
gases),  one  of  the  platinum  balls,  recently  heated  by  the  blow- 

Sipe,  and  allowed  to  cool  during  eight  or  ten  seconds,  is  intro- 
uced  through  mercury,  a  rapid  diminution  of  volume  takes 
place;  the  whole  of  the  hydrogen  and  oxygen  gases  is  con- 
densed ;  bat  the  olefiant  gas  is  either  not  at  all,  or  very  little 

*  The  propdrtioiui  which  I  used,  but  which  perhaps  are  not  of  much  importance, 
were  two  parts  of  fine  china  day,  and  three  parts  of  spongy  pktinum  mixed  with  water 
into  a  paste,  which  was  moulded  into  smaU  spherules,  ahout  the  size  of  peas.  The 
dponge,  hest  adapted  to  the  purpose  of  acting  on  mixed  gases,  is  obtained  by  using  a 
HtUe  pressure  to  the  ammonia-muriate,  after  putting  it  into  the  crucible.  If  too  light 
and  porous,  the  sponge  is  apt  to  absorb  mercury  by  being  repeatedly  passed  through  it, 
and  to  become  amalgamated.  In  order  that  the  balls  or  sponge  might  be  removed  after 
fheir  fuU  action,  thty  were  fastened  to  pieces  of  platinum  wire. 

'     New  Series,  vol.  ix.  2  e 
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acted  upon.  In  a  few  experiments^  when  the  tube  was  narrow, 
and  Uie  quantity  of  mixed  gases  small,  the  olefiant  gas  escaped 
combustion  entirely ;  but,  m  general,  an  eighth  or  tenth  of  it 
was  converted  into  water  and  carbonic  acid.  It  is  difficult, 
however,  to  state  the  precise  proportion  of  any  gas  which,  when 
added  to  an  explosive  mixture,  renders  the  latter  insensible  to 
the  action  of  the  balls  or  sponge ;  for  much  depends  on  their 
temperature  when  introduced  into  the  gaseous  mixture,  the 
diameter  of  the  containing  vessel,  and  other  circumstances, 
which,  in  comparing  different  gases,  should  be  so  regulated  as 
to  be  equal  in  every  case. 

When  the  proportions  of  the  gases  are  changed,  so  that  the 
explosive  mixture  exceeds  in  volume  the  olefiant  gas,  there  is  a 
more  decided  action  upon  the  latter,  manifested  by  an  increased 
production  of  carbonic  acid.  Thus,  for  example,  the  explosive 
mixture  being  to  the  olefiant  as  2-^  to  1,  about  one-fourth  of  the 
olefiant  gas  was  consumed ;  and  by  increasing  the  proportion  of 
the  explosive  mixture,  the  olefiant  gas  was  still  more  acted  upon. 
On  using  oxygen  sufficient  to  saturate  both  the  hydrogen  and 
the  olefiant  gases,  the  ball  acted  much  more  rapidly  ;  in  several 
instances  it  became  red  hot;  all  the  hydrogen  was  consumed; 
and  the  whole  of  the  olefiant  gas  was  changed  into  water  and 
carbonic  acid.  In  this  case  the  use  of  the  sponge  is  inadmissi- 
ble, as  it  kindles  the  gases,  and  occasions  their  detonation. 

.2.  Mixtures  of  Hydrogen  and  Carburetted  Hydrogen  Gases  with 

Oxygen. 

When  carburetted  hydrogen,  procured  from  stagnant  water, 
was  added  to  an  explosive  mixture,  in  various  proportions  be* 
tween  equal  volumes^  and  ten  of  the  former^to  one  of  the  latter, 
the  action  of  the  hydrogen  and  oxygen  on  each  other  took  place 
as  usual,  on  admitting  one  of  the  balls.  When,  reversing  the 
proportion,  the  explosive  mixture  was  made  to  exceed  the  car- 
buretted hydrogen,  but  not  more  than  four  or  five  times,  the 
latter  gas  was  entirely  unchanged.  With  a  larger  proportion  of 
the  explosive  mixture  carbonic  acid  was  always  found  to  have 
been  produced;  but  still  the  carburetted  hydrogen  was  very 
imperfectly  consumed,  and  fully  three-fourths  of  it  were  gene- 
rally found  to  have  escaped  unburned. 

"When,  to  a  mixture  of  hydrogen  and  carburetted  hydrogen, 
oxygen  enough  was  added  to  saturate  both  gases,  the  effect  of 
the  sponge  was  found  to  vary  with  the  proportion  of  the  simple 
hydrogen.  In  several  cases,  where  the  hydrogen  did  not  exceed 
the  carburetted  hydrogen  more  than  four  times,  the  latter  gas 
remained  unchanged ;  when  in  larger  proportion,  there  was  a 
decided  action  upon  the  carburetted  nydrogen.  But  it  was 
much  more  easy  to  regulate  the  action  of  the  balls  upon  such  a 
mixture,  so  as  to  act  upon  the  hydrogen  and  oxygen  only,  than 
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in  the  case  of  oli^fiant  gas,  ivhicb,  under  .similar  circuiostances, 
is  always  more  largely  converted  into  water  and  carbonic  acid. 

3.  Mixtures  of  Hydrogen  and  Carbonic  Oxide  with  Oxygen. 

■  The  addition  of  one  volume  of  carbonic  oxide  to  two  volumes 
of  an  explosive  mixture  produces  a  distinct  effect  in  suspending 
the  action  of  the  platinum  balls,  and  even  of  the  spongy  metspi 
itself.  The  action  of  the  gases  upon  each  other  still,  however, 
goes  on  slowly,  even  when  the.  carbonic  oxide  exceeds  the 
explosive  mixture  in  volume  ;  and  after  the  lapse  of  a  few  days, 
the  oxygen  is  found  to  have  disappeared,  and  to  have  partly 
iformed  water,  and  partly  carbonic  acid.  I  made  numerous 
experiments  to  ascertain  whether  the  oxygen,  under  these  cirr 
cumstances  of  slow  combustion,  is  divided  between  the  carbonic 
oxide  and  the  hydrogen,  in  proportions  corresponding  to  the 
volumes  of  those  two  gases.  The  combustible  gases  being  in 
equal  volumes,  and  the  oxygen  sufficient  to  saturate  only  one  of 
them,  it  was  found  that  the  oxygen,  which  bad  united  with  the 
carbonic  oxide,  was  to  that  which  had  combined  with  the  hydro- 
gen, as  about  5  to  1  in  volume.  Increasing  the  carbonic  oxide, 
a  still  larger  proportion  of  oxygen  was  expended  in  forming  car* 
bonic  acid.  On  the  contrary,  when  the  hydrogen  was  increased, 
a  greater  proportional  quantity  of  oxygen  went  to  the  formation 
of  water.  But  it  was  remarkable,  that  when  the  hydrogen  was 
made  to  exceed  the  carbonic  oxide  four  or  five  times,  less  oxygen 
in  the  whole  was  consumed  than  before;  the  activity  of  the 
carbonic  oxide  appearing  to  have  been  diminished,  without  a 
corresponding  increase  in  that  of  the  hydrogen. 

In  cases,  where  the  proportion  of  the  carbonic  oxide  to  the 
explosive  mixture  was  intentionally  so  limited,  that  the  platinum 
ball  was  capable  of  immediately  acting  upon  the  latter,  the 
carbonic  oxide  was  always  in  part  changed  into  carbonic  acid, 
the  more  abundantly  as  its  volume  was  exceeded  by  that  of  the 
explosive  mixture.  Increasing  the  oxygen,  so  that  it  was 
adequate  to  saturate  both  gases,  and  causing  the  hydrogen  to 
exceed  the  carbonic  oxide  in  volume,  a  speedy  action  was 
always  exerted  by  the  ball,  and  the  whole  of  the  combustible 
^ases  was  silently  converted  into  water  and  carbonic  acid.  The 
introduction  of  the  platinum  sponge  into  such  a  mixture  was 
almost  always  found  to  produce  detonation. 

4.  Mixtures  of  Hydrogen  and  Cyanogen  with  Oxygen^ 

When  one  of  the  platinum  balls,  after  being  recently  heated, 
is  introduced  into  cyanogen  and  explosive  mixture  in  equal 
volumes,  no  apparent  action  takes  place.  With  half  a  volume 
of  cyanogen  there  is  a  slight  diminution  ;  and  as  we  reduce  the 
proportion  of  that  gas,  the  action  of  the  elements  of  the  explo- 
sive mixture  on  each  other  becomes  more  and  more  distinct, 

2e2 

Digitized  by  VjOOQ  IC 


420  X>r.Hmy&nthi  Action  ff  lHif% 

There  is  not,lioweTer>  as  with  carbonic  oxide,  any  prednction  df 
carbonic  acid ;  but  in  the  course  of  a  few  minutes  the  inside  ef 
the  tube  becomes  coated  with  a  brownish  substance,  soluble  in 
water,  and  communicating  to  it  the  same  colour ;  having  a  smell 
fesembling  that  of  a  burnt  animal  substance;  and  yieldii^ 
ammonia  on  the  addition  of  a  drop  or  two  of  liquid  potash.  U 
was  produced  in  too  small  a  quantity  to  enable  me  to  submit  it  to 
a  more  minute  examination;  but  its  characters  appeared  to 
resemble  those  of  a  product,  obtained  by  M*  Gay-Lussac,  by 
a&ixing  cyanogen  with  ammoniacal  gas.* 

If  oxygen  be  added  to  a  mixture  of  hydrogen  and  cyanogen, 
in  quantity  sufficient  to  saturate  both  the  ^ases,  it  is  stdl  neces- 
sary,  in  order  that  an  immediate  effect  should  be  produced  by 
the  sponge,  that  the  hydrogen  should  exceed  the  cyanogen  in 
Tolume.  A  decided  action  then  takes  place;  an  immediate 
absorption  ensues ;  fumes  of  nitrous  acid  vapour  appear,  which 
act  on  the  surface  of  the  mercury;  and,  after  transfeiring  the 

Sas  into  a  dry  tube,  carbonic  acid  is  found  to  have  been  piro^ 
uced,  equivalent  in  volume  to  double  that  of  the  cyanogen. 

5,  Effect  of  adding  various  other  Gases  to  an  Escplosive  Mixture 

of  Hydrogen  and  Oxygen. 

It  had  been  already  ascertained  by  Prof.  Dobereiner,  that  one 
volume  of  oxygen,  diluted  with  99  volumes  of  nitrogen,  is  still 
sensible^  when  mixed  with  a  due  proportion  of  hydrogen,  to  the 
action  of  the  sponge.f  Carbonic  acid,  also,  even  1  find  when  it 
exceeds  the  explosive  mixture  ten  times,  retatds  only  in  a  slight 
de^ee  the  energy  of  the  sponge.  Oxygen,  hydrogen,  and  nitrous 
oxide  gases,  when  employed  to  dilute  an  explosive  mixture,  are 
equally  inefficient  in  preventing  the  mutual  action  of  its  ingre- 
dients. Ammonia  may  be  added  in  ten  times  the  volume  of  the 
explosive  mixture,  and  muriatic  acid  gas  in  six  times  its  volume, 
with  no  other  effect  than  that  of  rendering  the  action  of  the 
sponge  less  speedy. 

6,  Mixtures  of  Carbonic  Oxide  and  Carburetted  Hydrogen  ivith 

Oxygen. 

When  mixtures  of  these  gases  are  exposed  to  the  sponge,  the 
carburetted  hydrogen  seems  to  stand  entirely  neutral.  The 
carbonic  oxide  is  converted  into  carbonic  acid,  in  the  same 
gradual  manner  as  if  it  had  been  mixed  with  oxygen  only,  and 
the  carburetted  hydrogen  remains  unaltered. 

*  Aimales  de  Chimie,  xcv.  196^ 

f  In  analysing  atmospheric  air  by  addiiig  hydrogen  to  it,  nnd  acting  on  the  imztuit 
l»f  ft  pladnum  baU,  I  have  gtnerftUy  obtained  tt  dimiaQtioB  indirftting  more  tiiaik  21  ptt 
cent,  of  oxygen.  This  I  find  to  be  owing  to  the  absoxption  of  a  smaU  qvioitity  of  Bitro« 
gen  by  the  ball,  especially  when,  after  being  iieated,  it  hat  been  rapidly  paased  hoi 
through  the  merctiry. 
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7.  Mixiursi  qfSfydrogtm,  Carburetied  Hydrogen,  and  Carbonic 
Oxide  with  Oxygen* 

In  mixtiirqs  of  these  ga^es,  it  is  of  little  coDsequence  whetheir 
1^6  oj^ygen  be  sufficient  for  the  hjdroeen  and  carbonic  oxide 
onlyi  or  oe  i^dequate  to  die  saturation  of  all  three.  The  circum- 
^tancei  which  has  the  greatest  influence  on  the  results  of  expos- 
ing Quch  mixtures  to  uie  sponge,  is  the  proportion  which  the 
simple  hydrogen  bears  to  the  otner  gases,  and  especially  to  the 
carbonic  oxide ;  for  in  order  that  there  may  be  any  immediate 
,liption,  the  hydrogen  should  exceed  the  other  gas  in  volume.  In 
that  case  the  hydrogen  is  converted  into  water,  and  the  carbonic 
oxide  into  carbonic  acid ;  but  the  carburetted  hydrogen,  unless 
the  excess  of  hydrogen  be  very  considerable,  remains  unaltered. 
tf  the  proportion  of  hydrogen  be  so  small,  that  no  immediate 
fu^tion  18  excited  by  the  sponge,  the  ingredients  of  the  mixture 
nevertheless  act  slowly  upon  each  other ;  and  afler  a  few  days, 
the  whole  of  the  hydrogen  and  carbonic  oxide  are  found  to  have 
united  with  oxygen,  and  the  carburetted  hydrogen  to  remain  of 
it9  original  volupie. 

8.  Mixtures  of  Hydrogen,  Carbonic  Oxide,  and  defiant  Gases 

with  Oxygen, 

'  When  the  oxygen,  in  a  mixture  of  these  gases,  is  sufficient  to 
satun^te  the  first  two  only,  and  the  proportion  of  hydrogen  is  so 
1^41  lasted  that  the  action  of  the  sponge  is  not  very  energetic,  the ' 
liydrogen  and  carbonic  oxide  only  are  acted  upon;  but  if  the 
diminutpn  of  volume,  which  the  sponge  produces,  be  rapid  and 
considerable)  part  of  the  ole^ant  gas  is  converted  into  water  and 
carbonic  acid.  This  effect  on  defiant  gas  takes  place  still  more 
fieadily^  if  the  oxygen  present  be  adequate  to  the  saturation  of  all 
three  combustible  gases. 

It  is  remarkable,  that  if  tp  8i  mixture  of  hydrogen,  carbonic 
oxide,  and  oxygen,  in  such  propoitions  that  the  sponge  would 
act  rapidly  in  producing  combination,  defiant  gas  be  added,  the 
faction  of  the  gases  on  each  other  is  suspended.  Thus  20  mea- 
sures of  carbonic  oxide,  31  of  hydrogen,  and  28  of  oxygen,  were 
instantly  acted  upon  by  the  sponge ;  but  the  addition  of  20 
measures  of  defiant  gas  to  a  similar  mixture  entirely  suspended 
its  efficiency.  By  standing  fourteen  days,  rather  more  than  half 
the  carbonic  oxide  was  acidified,  and  about  one-twelfth  of  the 
hydrogen  was  changed  into  water,  but  the  defiant  gas  remained 
unaltered. 

0.  Mixtures  of  Hydrogen,  Carbonic  Oxide,  Carburetted  Hydro^ 
gen,  and  Olefiant  Gases  with  Oxygen. 

In  mixtures  of  these  four  gases  with  oxygen,  it  was  found, 
by  varying  the  proportion  of  hydrogen,  that  hydrogen  and 
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carbonic  oxide  are  most  easily  acted  upon;  then  defiant  ^as.; 
and  carboretted  hydrogen  with  the  greatest  difficulty.  When 
the  action  of  the  sponge  was  moderately  intense,  only  the  hydro- 
gen and  carbonic  oxide  were  consumed,  or  at  most  the  olefiant 
gas  was  but  partially  acted  upon.  Adding  more  hydrogen,  so 
as  to  occasion  a  more  rapid  diminution,  the  olefiant  gas  also  was 
burned  ;  but  the  carburetted  hydrogen  always  escaped  combus- 
tion, unless  the  hydrogen  were  in  such  proportion  that  the  ball 
or  sponge  became  red  hot. 

From  the  facts  which  have  been  stated,  it  appears  that  when 
the  compound  combustible  gases  mixed  with  each  other,  with 
hydrogen,  and  with  oxygen,  are  exposed  to  the  platinum  balls 
or  sponge,  the  several  gases  are  not  acted  upon  with  ec^ual  faci- 
lity ;  but  that  carbonic  oxide  is  most  disposed  to  unite  with 
oxygen;  then  olefiant  gas;  and  lastly,  carburetted  hydrogen. 
By  due  regulation  of  the  proportion  of  hydrogen,  it  is  possible 
to  change  the  whole  of  tne  carbonic  oxide  into  carbonic  acid, 
without  acting  on  the  olefiant  gas  or  carburetted  hydrogen. 
With  respect  mdeed  to  olefiant  gas,  this  exclusion  is  attended 
with  some  difficulty,  and  it  is  generaUy  more  or  less  converted 
into  carbonic  acid  and  water,  ^ut  it  is  easy>  when  olefiant  gas 
is  absent,  so  to  regulate  the  proportion  of  hydrogen,  that  the 
carbonic  oxide  may  be  entirely  acidified,  and  the  whole  of  the 
carburetted  hydrogen  be  left  unaltered.  This  will  generally  be 
found  to  have  been  accompUshed,  when  the  platinum  ball  has 
occasioned  a  diminution  ot  the  mixture,  at  about  the  same  rate 
as  atmospheric  air  is  diminished  by  nitrous  gas,  when  the  former 
is  admitted  to  the  latter  in  a  narrow  tube. 

Sect.  II. — On  the  Effect  of  finely  divided  Platinum  on  Gaseous 
Mixtures  at  increased  Temperatures. 

The  effect  of  varying  the  proportion  of  free  hydrogen  to  the 
compound  combustible  gases,  on  the  degree  of  action  which  is 
excited  by  the  platinum  sponge,  will  perhaps  admit  of  being 
explained,  by  examining  the  facts  that  have  been  stated,  in  con* 
nexion  with  the  degrees  of  combustibility  of  the  compound 
gases  under  ordinary  circumstances.  The  precise  degree  of 
temperature  at  which  any  one  of  them  burns  is  not  known,  on 
account  of  the  imperfection  of  our  present  methods  of  measuring 
high  degrees  of  heat.  It  has  been  ascertained,  however,  by  Sir 
Humphry  Davy,*  that  at  a  heat  between  that  of  boiUng  mercury, 
and  that  which  renders  glass  luminous  in  the  dark,  hydrogen 
and  oxygen  gases  unite  silently,  and  without  any  light  being 
evolved;  that  carbonic  oxide  is  as  inflammable  as  hydrogen; 
that  olefiant  gas  is  fired  by  iron  and  charcoal  heated  to  redness; 

•  On  Fkuxie,  8vo.  p.  19, 

Digitized  by  VjOOQ  IC 


1 825.]  * '  finely  divided  Platinum  on  Gaseous  Mixtures.         42S 

but  that  carburetted  hydrogen^  to  be  inflamed^  requires  that  the 
wire  should  be  white  hot.  Now  this  is  precisely  the  order  in 
which  the  three  compound  gases  require  hydrogen  to  be  added 
ta  them,  in  order  to  be  rendered  susceptible  of  being  acted  upon 
by  the  platinum  sponge  ;  carbonic  oxide  being  acted  upon  with 
the  smallest  proportion  of  hydrogen ;  olefiant  gas  requiring  more 
hydrogen ;  and  carburetted  hydrogen  a  still  larger  proportion. 

ft  is  extremely  probable,  then,  that  the  temperature,  produced 
by  the  union  of  tne  hydrogen  and  oxygen  forming  part  of  any 
mixture,  is  the  circumstance  which  determines  the  combustible 
gases  to  unite,  or  not,  with  oxygen  by  means  of  the  sponge. '  It 
was  desirable,  however,  to  ascertain  the  exact  temperature  at 
which  each  of  those  three  gases  unites  with  oxygen  with  the 
intervention  of  the  spongy  platinum.  For  this  purpose  the  ' 
gases,  mixed  with  oxygen  enough  to  saturate  them,  were  seve- 
rally exposed  in  small  retorts  containing  a  platinum  sponge, 
and  immersed  in  a  mercurial  bath,  to  a  temperature  which  was 
gradually  raised  till  the  gases  began  to  act  on  each  other.  In 
this  way  the  following  facts  were  determined. 

1st.  Carbonic  oxide  began  to  be  converted  into  carbonic  acid 
at  a  temperature  between  300°  and  SIO*'  Fahrenheit.  By  raising 
the  temperature  to  340°,  and  keeping  it  at  that  point  for  10  or 
15  minutes,  the  whole  of  the  gas  was  acidified,  the  condensation 
of  volume  in  the  mixture  being  equivalent  to  the  oxygen  which 
had  disappeared. 

2dly.  Olefiant  gas,  mixed  with  sufficient  oxygen,  and  in  con- 
tact with  the  sponge,  showed  a  commencement  of  decomposi- 
tion at  480°  Fahrenheit,  and  was  slowly  but  entirely  changed 
into  carbonic  acid  by  a  temperature  not  exceeding  520°  Fahren- 
heit. MM.  Dulong  and  Thenard'"'  state  the  same  change  to 
take  place  at  300°  cent.  =  572°  Fahrenheit;  but  having 
repeated  the  experiment  several  times,  I  find  no  reason  to 
deviate  from  the  temperature  which  I  have  assigned. 

3rdly.  Carburetted  hydrogen,  exposed  under  the  same  circum 
stances,  was  not  in  the  least  acted  upon  by  a  temperature  of 
555°  Fahrenheit,  the  highest  to  which,  by  an  Argand's  lamp,  I 
was  able  to  raise  the  mercurial  bath.  This,  however,  must  have 
been  near  the  temperature  required  for  combination ;  for  on 
removing  the  retort  from  the  mercurial  bath,  and  applying  a 
spirit  lamp,  at  such  a  distance  as  not  to  make  the  retort  red  hot, 
a  diminution  of  volume  commenced,  and  continued  till  all  the 
carburetted  hydrogen  was  silently  converted  into  water  and 
carbonic  acid. 

4thly.  Cyanogen,  similarly  treated,  was  not  changed  at  a  tem- 
perature of  555°  Fahr.  and  on  applying  the  flame  of  a  spirit  lamp 
to  the  tube,  it  produced  no  action  till  the  tube  began  to  soften. 

•  Ann.  de  Chim.  et  de  Pbys.  xsiii.  449. 
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6thly.  Muriatic  acid  gas,  milled  with  b«|lf  its  yoli^pie  of  pxy- 
en,  began  to  be  acted  upon  i^t  250°  Fahr.  Water  if  as  evidently 
jormed ;  and  the  disengaged  chlorinei  acting  upon  the  mercurial 
yapour  in  the  tube^  formed  calomel,  which  was  condeqsed,  i^4 
9oated  its  inner  surface, 

6thly,  Ammoniacal  gas,  mixed  with  an  ejqual  volume  of  oxy^? 
gen,  showed  a  commencement  of  decomposition  at  380°  Fahren-* 
heit.  Water  was  also  in  this  case  distinctly  generated ;  and  at 
the  close  of  the  experiment,  nothing  reo^aiped  in  the  (ube  bul 
9itrogen  and  the  reuundant  oxygen. 

'I  proceeded,  in  the  next  place,  to  examine  the  agency  of 
finely  divided  platinum  at  high  temperatures,  oq  those  mixtures 
pf  gases,  whicn  are  either  not  decomposed^  or  aire  slowly  deQcai*' 
posedi  at  the  temperature  of  the  atmosphere. 

When  carbonic  oxide  and  hydrogen  gases,  in  ?quM  volumes, 
mixed  with  oxygen  sufficient  tq  saturate  only  op^  of  themt  were 
placed  in  contact  with  the  sponge,  and  gradually  heated  in  i 
mercurial  bath,  the  mixture  ceased  to  expand  between  300°  and 
310°  Fahrenheit,  and  soon  began  to  diminish  in  volume.  On 
falsing  the  temperature  to  340°,  and  keeping  itsoine  time  at  that 
point,  no  further  diminution  was  at  length  perceptible.  Ffqie 
the  quantity  of  carbonic  acid,  ren^aining  at  the  close  of  the 
experiment,  it  appeared  that  four^fifths  of  the  oxygen  had  unite4 
with  the  carbonic  oxide,  and  only  qnerfifth  with  the  hydrogen* 
When  four  volumes  of  hydrogen,  two  of  carbonic  oxide,  and  on? 
of  oxygen,  were  similarly  treated,  the  hydrogen,  notwithstanding 
its  greater  proportional  volume,  was  still  found  to  have  ts^en 
only  one-fifth  of  the  oxygen,  whi)e  four-fifths  had  combined  i?i?iUi 
the  carbonic  oxide.  These  facts  show  that  at  temperatures  be^? 
tween  300°  and  340°  Fahrenheit,  the  affinity  of  carbonic  oxide 
for  oxygen  is  decidedly  superipr  to  that  of  hydrogen ;  as^  froflii 
the  experiments  before  describedjj  appears  tq  be  tne  pa^e  also.al; 
common  temperatures. 

But  a  similar  distribution  of  oxygen  between  cftrbonic  oxide 
and  hydrogen  does  not  take  place  when  those  three  gases  are 
fired  together  by  the  electric  spark.  This  will  appear  from  the 
following  table,  in  which  the  first  three  columns  show  the  quaQ«> 
tities  of  gases  that  were  fired,  and  the  last  two,  the  quantities  of 
oxygen  that  were  found  to  have  united  with  the  carbonic  oxide 
and  with  the  hydrogen. 

Before  firing.  Aftec  firiog. 

/ ^ ,  , ^ ^ 

Measure  of    Measure  of    Measure  of  Oxygen  to    Oxygen  to 

carb.  oxide,    hydrogen.       oxygen.  carb.  oxide,     hydrogen. 

Exp.  1    . . , .  40  , . . .  40 20   . . 6 14 

2  ....  40 20 20   ......  12   ...,    8 

3  ....  20   ....  40   20   .. 5   ....  15 

When  equal  vol^imes  of  carbonic  oxide  an^  hydrogen  gases, 
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xx^xed  with  oxygen  sujp^cient  to  saturate  oQly  ope  of  thep^^  wer^ 
exposed  in  a  glass  tube  to  the  flame  of  a  spirit  lamp^  without 
the  presence  of  the  sponge^  till  the  tube  begaiii  to  softeUi  the 
comoination  of  the  gases  was  effected  without  explosiQu/  ^•P^ 
was  merely  indicated  by  a  diminution  of  yplume^  and  an  oscil- 
latory motioi^  of  the  mercury  in  the  tube.  At  the  close  of  thf 
experiment,  out  of  twenty  volumes  of  oxygen^  eight  w^re  founj 
to  nave  united  with  the  carbonic  oxide,  and  twelve  with  the 
hydrogen,  proportions  which  do  not  materially  diifer  from  thf 
results  of  tne  nrst  experiment  in  the  foregoing  table.  At  high 
temperature,  then^  the  attraction  of  hydrogen  fpr  oxygen  appearf 
to  exceed  that  of  carbonic  oxide  for  oxygen ;  at  lower  temperan 
tures,  especially  when  the  gs^es  are  in  cont$^ct  with  the  platmum 
sponge,  the  reverse  takes  place,  and  the  acuity  of  carbonic 
oxide  for  oxygen  prevails. 

Extending  the  comparison  to  the  attraction  of  olefiant  md 
hydrogen  gases  for  onygen  at  a  red  h^fit,  I  found  tbatwh§ii 
mYi  vQlumes  of  olefiant,  h\^  of  hydrogen*  apd  thre^  of  (o^yg^^ 
vifere  heated  by  a  spirit  lamp  till  ^e  tub^  softened,  a  silent  com^ 
tiination  took  place  ais  before;  all  tbe  o:i:ygen  was  conanipedt 
iipt  only  half  a  volume  had  been  expended  m  forming  cp^rbpnia 
pcid;(  which  indicates  the  decomposition  of  onljr  one  quarter  of 
a  volume  of  defiant  gas.  On  attempting  a  similar  oompurison 
between  carbonic  oxide  and  olefiant  gas,  by  beating  them  with 
oxygen  in  the  same  proportions,  the  mixture  exjplpded  as  soon 
1^  the  glass  became  red  hot,  and  burst  the  tube* 

The  property  inherent  in  certain  gases,  of  retarding  the  potion 
of  the  platinum  sponge,  when  they  pre  added  to  an  explosive 
piixture  of  oxygen  and  hydrogen,  is  most  rem^rkpble  in  those 
which  possess  the  strongest  attraction  for  oxygen;  and  it  i« 
prpbs^bly  to  the  degree  of  this  attraction,  rather  iJian  to  any 
pgency  arising  out  of  their  relations  to  caloric,  that  we  aro  to 
ascribe  the  vprious  powers  which  the  gases  manifest  in  thip 
respect.  This  will  appear  from  the  following  table,  the  firal 
column  of  which  shows  the  number  of  volumes  of  each  gaa 
^qnir^d  to  render  one  volume  of  an  explosive  mixture  of  hydros 
gen  and  oxygen  uninflammable  by  the  discharge  of  a  Leydenjari 
while  the  second  column  shows  the  number  of  volumes  of  each 
gas  necessary,  in  some  cases,  to  render  one  volume  of  ap  explo* 
sive  mixture  msensible  to  the  action  of  the  sponge,  and  in  othefe 
cases  indicates  the  number  which  may  be  added  without  pre- 
venting immediate  combination.  In  the  first  column,  the  nam** 
bers  marked  with  an  asterisk  were  determined  by  Sir  Humphry 
Davy ;  the  remaining  numbers  in  that  column,  and  the  whole  of 
the  second,  are  derived  from  my  own  pxperiments. 
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Effect  of  adding  thr  Mme  guet  to  1  voL  - 
'  of  expioBtTe  mixtiue  on  the  action  of « 

ihA  knnno«. 


1  voLofeKploHTO  nuztan  was  xendeted 
incapable  of  being  inflamed  by  electri- 
dCy  when  mixed  with 

♦About  8  vol.  of  hydrogen.  . . 
6  nitrogen. .  •  • 

*  '         9  oxygen 

*  11  nitrous  oxide 

1-5  cyanogen.  . . 

*  1  carb.hydrog. 
4             carbonic  ox. 

♦ "         0*5  defiant  gas.  • 

*  2  muriatic  acid 
2  ammonia .  •  • 
8  carbonic  acid 


the  sponge. 

not  prevented  by  many  vols. 

ditto. 

not  prevented  by  10  vol. 

ditto. 

prevented  by  1  vol. 

not  prevented  by  10  vol. 

prevented  by  4-  a  vol. 

prevented  by  1*5  vol. 

not  prevented  by  6  vol. 

not  prevented  by  10  vol. 

ditto. 


From  the  foregoing  table  it  appears^  that  carbonic  oxide  pro- 
duces the  greatest  enect^  in  the  smallest  proportion  to  an  explo- 
sive mixture  of  oxygen  and  hydrogen,  in  preventing  the  action 
of  those  gases  on  each  other,  when  exposed  to  the  sponge  at 
temperatures  below  the  boiling  point  of  mercury.  In  general, 
those  gases  which  either  do  not  unite  with  oxygen,  or  unite  with 
it  oidy  at  high  temperatures,  have  little  e£fect  m  restraining  the 
e$ciency  of  the  sponge.  There  is  an  apparent  exception,  how- 
ever, in  cyanogen,  which  it  would  require  more  research  than  I 
have  yet  had  time  to  devote  to  an  object  mereli^  collateral,  to 
reconcile  (if  it  be  capable  of  being  reconciled),  with  the  general 
principle. 

From  the  fact  that  carbonic  oxide,  defiant  gas,  and  carbu- 
retted  hydrogen,  when  brought  to  unite  with  oxygen  by  means 
of  the  platinum  sponge  assisted  by  heat,  undergo  this  change  at 
different  temperatures,  it  seemed  an  obvious  conclusion,  that  by 
exposing  a  mixture  of  those  gases  with  each  other  and  with 
oxygen  to  a  regulated  temperature,  the  correct  analysis  of  such 
mixtures  might  probably  be  accomplished.  Mixtures  of  two  or 
more  of  the  combustible  gases  were  therefore  exposed,  in  con- 
tact with  oxygen  gas  and  the  platinum  sponge,  in  tubes  bent  into 
the  shape  of  retorts,  which  were  immersed  in  a  mercurial  bath. 
This  bath  was  gradually  heated  to  the  required  temperatures, 
and  by  proper  management  of  the  source  of  heat,  was  prevented 
from  rising  above  that  degree. 

1st.  By  subjecting  25  measures  of  carbonic  oxide,  15  of 
defiant  gas,  and  57  of  oxygen,  in  contact  with  the  sponge,  to  a 
heat  which  was  not  allowed  to  exceed  350^  Fahrenheit  till  the 
diminution  of  volume  ceased,  all  the  carbonic  oxide  was  con- 
verted into  carbonic  acid,  and  the  defiant  gas  remained  in  its 
original  volume. 

2d.  By  exposing  in  a  similar  manner  20  measures  of  carbonic 
oxide,  21  of  carburetted  hydrogen,  and  36  of  oxygen,  to  a  tem- 
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perature  below  400^  Fahrenheit,  the  carbonic  oxide  was  entirely 
acidified ;  and  on  washing  out  the  carbonic  acid  by  lipoid 
potash,  the  carbnretted  hydrogen  was  found  unaltered,  mixed 
with  the  redundant  oxygen. 

3d.  A  mixture  of  10  measures  of  olefiant  gas,  10  of  carburetp* 
ted  hydrogen,  and  58  of  oxygen,  being  heated  in  contact  with 
the  sponge  to  610°  Fahrenheit,  the  olefiant  gas  was  silently 
but  entirely  changed  into  carbonic  acid,  while  the  carburetted 
hydrogen  was  not  at  all  acted  upon. 

4th.  By  acting  with  the  sponge  upon  42  measures  of  carbu>- 
retted  hydrogen,  22  of  carbonic  oxide,  22  of  hydrogen,  and  28 
of  oxygen,  first  at  a  temperature  of  340^  Fahrenheit,  which  was 
raised  gradually  to  480^,  all  the  carbonic  oxide  was  changed 
into  carbonic  acid,  and  all  thehydroeen  into  water;  but  the 
carburetted  hydrogen  remidned  undimmished  in  quantity,  and 
was  found,  after  removing  the  carbonic  acid,  mixed  onl^  with 
the  redundant  oxygen.  In  this  experiment,  the  diminution  of 
volume  had  continued  some  time  before  there  was  any  percepti- 
ble formation  of  water,  the  attraction  of  carbonic  oxide  for  oxy- 
gen appearing  to  prevail  over  that  of  hydrogen.  The  same 
precedency  in  the  formation  of  carbonic  acid  is  always  apparent, 
when  carbonic  oxide  and  hydrogen,  mixed  even  with  osygen 
enough  to  saturate  both  gases,  are  raised  to  350°  Fahrenheit. 

By  thus  carefully  regulating  the  temperature  of  the  mercurial 
bath,  the  action  of  oxygen  upon  several  gases  (carbonic  oxide, 
olefiant,  and  carburetted  hydrogen  for  example)  may  be  made  to 
take  place  in  succession ;  and  by  removing  the  carbonic  acid, 
formed  at  each  operation,  it  may  be  ascertained  how  much  of 
each  of  the  two  first  gases  has  been  decomposed.  The  carbu- 
retted hydrogen  indeed  always  remains  unchanged,  and  its 
quantity  must  be  determined  by  firing  it  with  oxygen  by  H^ 
electric  spark.  If  hydrogen  also  be  present,  it  is  difficult-  to 
prevent  the  olefiant  gas  from  being  partially  acted  upon ;  but 
this  is  of  little  consequence,  as  I  have  shown  that  it  is  easy  to 
remove  that  gas  in  the  first  instance  by  chlorine.*  It  may  be 
remarked,  that  this  method  of  operating  on  the  aeriform  com- 

Eounds  of  charcoal  gives  more  accurate  results  than  rapid  com- 
ustion  by  the  electric  spark,  being  never  attended  with  that 
precipitation  of  charcoal,  which  is  often  observed  when  the  gases 
are  exploded  with  oxygen.  A  regulated  temperature,  also, 
effects  the  analysis  of  such  mixtures  much  more  correctly  than 
the  action  of  the  sponge  or  balls,  because  in  the  latter  case  the 
heat  produced  is  uncertain ;  and  though  sometimes  adequate  to 
the  effect,  yet  there  is  always  a  risk  that  it  may  exceed,  or  fi^U 
short  of  that  degree,  which  is  required  for  the  successful  result 
of  the  analytic  process.  .  . 

*  PhUo8ophical.Tnmiaction8,  1891,p.  147.  . 
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VvQVik  the  hct^  which  have  beea  sti^tecl,  I  derived  a  method  of 
pbtainiog  ^arburetted  hydrogen  gas  perfectly  free  f^om  QJle^a^t 
gasi  hydrogen,  and  carbonic  oxide,  and  mixed  only  with  a  little 
oxygen,  which,  had  it  been  necessary  to  my  purppse,  migbt  alsp 
have  been  separated.  The  early  product  ot  the  distillation  of 
pit^oa}  wa^  washed  with  a  watery  solution  of  chlorine,  and 
ftfterwftrd^  with  liquid  potash,  to  remove  a  little  chlorine  that 
lirose  into  the  gas  from  the  solution.  The  residuary  gas  was 
next  heated  with  one-fourth  its  volume  of  oxygen,  ^t  the  tem- 
peff^ture  of  360^  Fahrenheit^  in  contact  with  the  sponge ;  which 
converted  the  carbonic  oxide  into  car|>onic  acid,  and  the  hydro*- 
gen  into  water.  The  carbppic  acid  being  removed  by  liquid 
l^otasb,  there  remained  only  the  carburetted  hydrogen,  the 
redundant  oxygen,  and  a  very  minute  quantity  of  mtrogen  iqtro* 
duced  by  the  latter  gas.  Hitherto,  I  have  prepared  this  gas 
PqIv  in  a  small  quantity,  but  it  would  be  easy  to  extend  the  scale 
of  0)e  operatiop,  and  to  remove  the  excess  of  oxygen  by  ebvious 
methods. 

Sect.  III. — Application  of  the  Facts  to  the  Analysis  of  Mixtures 
of  the  Combustible  Gases  in  wiknown  Proportions. 

At  an  early  period  of  the  iivrestigation  described  in  the  first 
section,  I  proceeded  to  apply  the  facts  of  which  I  was  then  poa- 
llasaed}  to  the  analysis  ox  a  mixture  of  gases  in  unknown  propor- 
tions. For  this  purpose,  I  caused  a  quantity  of  gns  to  he 
eoUected  from  poal,  by  coptinuing  the  application  of  heat  to  the  ' 
retorts  two  hours  beyond  the  usual  period,  and  receiving  the  gaa 
into  a  separate  vessel.  Oas  of  this  quality  was  purposely 
chosen,  becausei  from  former  experience,  I  expected  it  to  con? 
tain  free  hydrogen,  carbonic  oxide,  and  carburetted  hydrogen, 
bat  no  olenant  gas,  the  production  of  which  is  confined  to  the 
aiurly  stages  of  the  process.  After  washing  it,  therefore,  with 
liquid  potash,  to  remove  a  Uttle  carbonic  acid,  and  ascertaining 
its  specific  gravity  when  thus  washed  to  be  308,  I  proceeded  at 
once  to  subject  it  to  the  new  method  of  analysis. 

Having  ascertained,  by  a  previous  experiment  with  Volta's 
audiometer,  that  10  volumes  of  the  gas  required  for  saturation 
9  volumes  of  oxygen,  I  mixed  43  measures  with  43  of  oxygen 
(ss  41  pure)  and  passed  a  platinum  hall,  which  had  been  recently 
heated,  into  the  mixture.  An  immediate  diminution  of  volume 
topk  place>  attended  with  a  production  of  heat,  and  formation  pf 
moisture.  The  residuaiy  gas,  cooled  to  the  temperature  of  the 
atmosphere,  measured  43*6  volumes.  Of  these  4^5  were  absorbed 
by  liqmd  potash,  indicating  4*5  carbonic  acid,  equivalent  to  4*5 
aarbemc  oxide «  the  res^  being  fired  in  a  Yolta's  eudiometer 
with  an  additional  quantity  of  oxygen,  gave  1 1  volumes  of  (paFr 
bonic  acid ;  the  diminution  being  2^  volumes,  and  the  oxygen 
consumed  22  ak(9|  circomstf^pf^  which  prpye  that  11  volumes 
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of  carbtaretted  hydtogen  were  consutiied  by  this  rapid  icbhibus^ 
tion.  But  of  tne  loss  of  voluriae  first  observed  (viz.  86  —  43-5 
==  42*5)  2*26  are  due  to  the  carbonic  acid  fortiaed ;  And  deddcU 
ing  this  from  42»5,  We  have  40*25,  which  are  due  to  the  oxygeri 
atid  hydroffen  converted  into  water ;  and  40*25  X  f  =  26*^ 
shows  the  hydrogen  in  the  original  gas.  But  the  sum  df  thesi^ 
numbers  (26-8  +  4*5  +  11)  being  less  by  0*7  than  thie  volume 
6f  gas  submitted  to  analysis^  we  may  safety  consider  that  frac* 
Hon  of  Vi  mieasure  to  have  been  nitrogen.  Ine  coniposition  th^ti 
of  the  mixture  Will  stand  in  voluines  as  follows : 

Hydrogen  ............  26*8  ....;.  02-32 

Carbonic  oxide 4*6  ..;;..  10*60 

Carburetted  hydrogen..  11*0  ......  28*66 

Nitrogen;... 0*7 1-62 

4?0  100*00 

On  calculating  what  should  be  Ae  speeifie- gravity  of  a  mix* 
ture  of  gases  in  uxe  above  proportions,  it  was  found  to  be  '303,* 
which  coincides,  as  nearly  as  can  bis  expected,  with  the  actual 
specific  gravity  of  the  gas  submitted  to  analysis,  viz.  '308.  To 
place  the  correctne^^  of  the  results  beyond  question,  I  minded 
the  gases  in  the  above  proportions,  and  acted  on  the  artificial 
mixture  in  the  same  manner  as  on  the  original  gas,  when  I  had 
the  satisfaction  to  find  that  the  analytical  process  a^a  gave 
the  true  volumes  with  the  most  perfect  correctness  for  me  hydro- 
gen and  carbonic  oxide,  and  within  the  fraction  of  a  measure  fof 
the  carburetted  hydrogen.  Notwithstanding  this  successful 
result,  Which  was  twice  obtained,  1  should  still  prefer,  for  th^ 
reason  which  has  been  stated,  having  recourse  to  a  temperature 
carefully  regulated^  for  the  analysis  of  similar  mixtures,  in  all 
cases  where  the  hydrogen  is  in  moderate  profiortion,  and  whtEHre 
great  accuracy  is  desirable.  Whenever  (it  may  again  be 
remarked)  olefiant  gas  is  present  iu  a  mixture,  it  should  always 
be  removed  by  chlorine,  before  proceeding  to  expose  the  mixture 
to  the  agency  of  the  spongy  metal. 

It  can  scarcely  be  necessary  to  enter  into  further  details 
respecting  methods  of  analysis,  the  application  of  which  to  par- 
ticular cases  must  be  sufficiently  obvious,  from  the  experiments 
which  have  been  described  on  artificial  mixtures.  The  apparatus 
required  is  extremely  simple,  consisting,  when  the  balls  are 
employed,  of  graduated  tubes  of  a  diameter  between  0*3  and  0*6 
of  an  mch ;  or,  when  an  increased  temperature  is  used,  of  tubes 
bent  into  the  shape  of  retorts,  of  a  diameter  varying  with  the 
quantity  of  gas  to  be  submitted  to  experiment,  which  may  be 

•  In  this  estimate,  the  specific  grairity  of  hydrogen  is  taken  at  *0694;  that  of  dir* 
bonic  oxide  at  '61^ ;  of  carburetted  hydrogen  at  '5555 ;  and  of  nitrogen  at  *0728. 
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from  half  a  cubic  inch  to  a  cubic  inch  or  more.  These,  when  in 
use,  may  be  immersed  in  a  small  iron  cistern  containing  mercury, 
and  provided  with  a  cover  in  which  are  two  holes,  one  for  the 
tube,  and  the  other  for  the  stem  of  a  thermometer,  the  degrees 
of  which  are  best  engraved  on  the  glass.  The  gas  is,  of  course, 
confined  in  the  tube  by  keeping  the  open  end  immersed  in  a 
small  basin  of  mercury. 

By  means  of  these  improved  modes  of  analysis,  I  have 
already  obtained  some  interesting  illustrations  of  the  nature  of 
the  gases  from  coal  and  from  oil.  I  reserve,  however,  the  com- 
munication of  them,  till  I  have  had  an  opportunity  of  pursuing 
the  inquiry  to  a  greater  extent,  and  especially  of  satisfying 
myself  respecting  the  exact  nature  of  the  compound  of  charcod 
and  hydrogen,  discovered  some  years  ago  by  Mr.  Dalton,  in  oil 
eas  and  coal  gas,  which  agrees  with  defiant  gas  in  being  con- 
densible  by  chlorine,  but  difiers  from  it  in  affording  more  carbonic 
acid  and  consuming  more  oxygen. 


Article  IV. 

Astronomical  Observations f  1825.  # 

By  Col.  Beaufoy,  FRS. 

Bushey  Heath,  near  Stanmore. 

Latitude  51o  37'  44*3''  North.    Longitude  West  in  time  1'  ^O'W. 

April  19.     Emersion   of   Jupiter's    fint  C  9h  34'  OS"  Mean  Time  at  Bushey. 

sateUite {9  35  S4  Mean  Time  at  Oreenwicfa. 

April  25.     Ingress     of    Jupiter^s    third  C  9  08  55  Mean  Time  at  Bushey. 

satellite l^  10  16  Mean  Time  at  Greenwich. 

April  30.     Emersion  of  Jupiter*s  second  €  9  38  05  Mean  Time  at  Bushey. 

satellite }9  33  86  Mean  Time  at  Gieenwidi. 

May    6.     Emersion  of  Jupiter*s  third  ell  53  SO  Mean  Time  at  Bushey. 

satellite {11  54  41  Mean  Time  at  Greenwich. 

April  84.    Imm^ionrfam,^  3^    10-8    Siderial  Time. 

Obierred  Transits  of  the  Moon  and  Moon^mlminatin^  Stars  over  the  Middle  Wire  of 
the  Transit  Instrument  in  Sidenal  Time. 

1886.        Stars.  Transit. 

April89.— 167  Virginis Ilh  4€'   09-28" 

89.— Moon's  First  or  West  limb ... .  II    55    07«3T 

89.— 14  Viiginis 18     10    84-17 
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Article  V. 

On  the  Chemical  Composition  of  Sponges.    By  John  Edwafd 
Gray,  Esq,  MGS. 

(To  the  Editors  of  the  Annals  of  Philosophy .) 

GENTLEMEN,  BntUh  Museum. 

'  In  my  paper  on  Sponges  in  theZoological  Journal^  I  observed 
that  the  sponges  "  all  appear  to  be  essentially  formed  after  the 
same  manner,  that  is  to  savi  of  longitudinally  placed  transparent 
fusiform  spicula,"  and  furtner,  that  ''  the  fibres  are  composed  of 
spiculae  united  by  a  cartilaginous  substance."  I  collected  a 
quantity  of  spiculae,  by  washing  them  from  a  sponge  in  which  they 
were  very  large  and  distinct-  1  accidentally  found  that  they 
scratched  glass,  when  rubbed  hard  against  it.  My  attention 
having  been  attracted  to  this  fact,  having  before  considered 
them  as  mostly  composed  of  carbonate  or  phosphate  of  lime>  I 
applied  to  my  friend  Mr.  Children,  stating  the  circumstance^ 
when  he  informed -me  that  he  had  just  observed  that  a  sponge- 
like  body  lately  given  to  him  by  Mr.  Heuland,  •  which 
proved  to  be  a  Tethya  (a  genus,  which,  in  the  before  referred  to 
paper,  I  stated  to  be  formed  almost  entirely  of  spiculaB),  consisted 
wholly  otpure  silica,  and  a  little  animal  matter.  On  subjectiii^ 
some  sponges  to  experiment,  considerable  quantities  of  silicii 
were  found  in  the  ashes  of  SpongillajfiuviatiliSf  Sponsiatomehtosa, 
and  two  or  three  other  allied  species;  and  a  small  quantity  in 
Sponsia  officinalis,  and  a  distinct  trace,  su£Scient  to  form  a  gib- 
bttle  before  the  blowpipe^  in  the  ashes  of  a  piece  of  the  axis  of 
Gorgonia  Flabellum. 

The  quantity  of  silica  appears^  as  might  be  expected,  to  be  in 
.proportion  to  the  density  ot  the  fibres  of  the  sponge. 
.  Shortly  afterwards,  on  looking  over  Ellis's  Zoophites,  p.  178, 
I  found  that  he,  in  his  description  of  Gorgonia  Briareus  (which 
is  now  considered  to  be  an  anomalous  species),  states,  that  its 
hard  part  (axis)  or  bone  is  composed  of  beautiful  purple  glassy 
9picul8e  lying  lengthways  almost  parallel  to  each  other. ' 

After  considerable  search  I  have  not  been  able  to  get  or  even 
see  a  specimen  of  this  interesting  species,  but  there  can  be  v^ry 
little  doubt  but  that  these  spiculae  are  also  siliceous. 

This  fact  is  exceedingly  interesting  in  several  points  of  view; 
first,  because  silica  is  very  rarely  found  as  a  product  of  the  ani- 
mal kingdom,  and  has  never  hitherto,  that  I  am  aware  of,  been 
said  to  be  found  in  the  zoophytes,  but  only  spoken  of  as  a  con- 
stituent of  hair  and  horn^  to  which  the  axis  of  the  sponges  and 
SorgoniaB  have  some  resemblance ;  secondly,  as  proving  a  consi- 
erable  affinity  or  resemblance  in  chemical  composition,  as  weU 
M  in  external  structure,  to  exist  between  the  sea  andfrediwater 
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sponges,  a  fact  which  several  naturalists,  since  the  appearance 
of  my  former  paper^  have  appeared  to  doubt;  and  lastly,  which 
is  of  much  more  consequence,  it  proves  a  considerable  afi&nity  tQ 
exist  betii^een  the  iSponges  (both  the  TTtartneatid^tivtafi/e)  and  Ihi 
GorgontiB,  which  latter  are  knoWn  to  be  the  habitation  and  pro- 
duction of  individuals  belonging  to  the  animal  kingdom;  and 
this  greatly  strengthens  the  idea  of  Hay,  Lamarck,  and  others^ 
th^t  this  sponges  are  true  corals,  nearly  allied  to  Ahthipates  and 
Gnrg&ni^df  and  not  vegetables ;  hor  anomalous  anitnals,  like  the 
Ififusorie. 

Article  VL 

On  the  Red  Colour  of  Crystallized  Felspar. 

(To  the  EditdiB  of  the  Afinals  of  Phitosophy.) 

OBNTLEMEN, 

It  has  often  occurred  to  me  as  a  peculiarity  in  crystallized 
felspar,  that  it  exhibits  a  decided  red  colour,  though  analysis 
points  out  no  substance  in  its  composition  to  which  that  Colou? 
can  be  attributed ;  and  that  this  colour,  after  exposure  to  a  strong 
keat^  entirely  disappears,  leaving  a  very  pure  colourless  ^lass, 
it  cannot  be  attributed  to  iron  even  if  a  mmute  quantity  should 
exist  iii  the  felspar,  because  the  colour  of  iron  is  not  destructible 
ia  this  manner ;  and  if  a  few  iron  stains  exist  on  the  felspar,  the 
same  heat  which  destroys  the  red  colour  of  the  crystal  only 
makes  those  stains  stronger,  itence  a  question  has  suggested 
itself,  are  chemists  justified  in  supposing,  as  they  Uniformly  do^ 
that  the  colour  of  a  mineral  may  always  be  referred  to  somd 
i^eeific  colouring  ingredient?  It  appears  to  me  thut  felspar  is 
an  instance  to  the  contrary>  and  an  accidental  experiment  hsis 
gabled  me  to  show  that  substances  may  be  produced^  which, 
^ou^h  composed  of  perfectly  colourless  materials,  shall,  under 
eertaiii  circumstances,  exhibit  a  decided  coloUr.  If  a  chemist 
should  undertake  to  analyze  the  substance  (of  which  I  now  sen^ 
specimens),  he  would  find  only  lime,  alumina,  silica,  soda,  and 
boracic  acid,  and  he  would  be  much  puzzled  to  account  for  the 
red  colour  which  it  exhibits>  particularly  when  he  should  find 
that  the  colour  might  be  made  to  appear  and  disappear  at 
pleasure)  according  to  the  degree  of  heat  and  of  comminution  to 
which  he  might  expose  it. 

The  method  of  producing  the  substance  was  as  follows  :— 
The  ingredients  above  indicated  were  coarsely  mixed  together 
and  exposed  to  a  strong  white  heat,  which  produced  a  semi- 
vitrified  mass  of  a  pure  white ;  a  portion  of  this  was  finely 
ground,  and  after  exposure  to  a  low  red  heat  not  above  that  of 
si^tig  silver^  was  round)  mueh  to  my  surprisei  to  hitt^  askumed 
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a  red  colour ;  which  colour^  with  the  increase  of  heat,  was 
found  entirely  to  disappear,  and  the  substance  assumed  at  last 
as  pure  a  white,  as  it  possessed  after  the  first  fusion.  A  lump 
of  the  original  mass  was  found  to  undergo  no  change  of  colour 
at  the  same  heat,  and  I  have  uniformly  found,  after  several 
trials,  that  the  depth  of  the  colour  depends  on  the  fineness  of 
the  grinding.  A  portion  was  mixed  with  .  nitre,  which  almost 
entirely  destroyed  the  colour,  a  proof  that  it  cannot  be  attri- 
buted to  manganese,  which  might  perhaps  be  suspected,  as  nitre 
always  deepens  the  colour  of  manganese  in  a  remarkable 
manner. 

I  observe  some  doubts  were  expressed  in  your  January  num- 
ber as  to  the  nature  of  some  specimens  from  Caernar>'on :  for 
mv  own  part,  as  soon  as  I  found  that  parts  of  the  rock  naturally 
or  a  red  colour  became  white  in  strong  fire,  I  had  no  doubt  those 
parts  consisted  of  felspar. 


No.  1  is  the  result  of  the  first  fusion,  the  materials  having 
been  imperfectly  mixed,  it  is  porous,  and  not  uniform,  but  of  a 
good  white. 

No.  2  is  the  same  substance  finely  ground  in  a  porcelain  dish* 

No.  3  is  a  portion  of  No.  2,  which  nas  been  exposed  to  a  low 
red  heat,  nearly  that  of  melting  silver.* 

No.  4  is  another  portion  of  No.  2,  which  has  been  exposed  to 
a  heat  somewhat  stronger.f 

No.  5  is  another  portion  of  No.  2,  which  has  been  exposed  to 
a  moderate  white  heat.| 

No.  6  is  another  portion  mixed  with  one-fifth  nitre,  and 
exposed  to  the  same  heat  as  No.  3.§  C.  C.  C.  ^ 

%*  The  phaenomena  related  in  our  correspondent's  paper  are 
probably  merely  optical,  owing  to  the  difierent  action  of  the 
substances  on  light  from  their  different  states  of  aggregation, 
according  to  the  degrees  of  heat  to  which  they  have  been 
exposed. — Edit. 

•  This  specimen  has  a  peach  hlossom  colour. 

•f*  Pale  hluish  lilac  ooloar. 

i  Slightly  greenish  white  e&amel. 

§  SimiUr  tint  to  No.  4,  hut  lighter. 


'New  Series,  vol,  ix.  2  f 
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Article  VII. 

Xjqflamtion  of  the  Theory  of  the  Barometrical  Measurement  ^f 

Heighis. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

0£NTL£M£N, 

The  barometer  is  ui  economical  instrument  capable,  even  in 
the  hands  of  the  most  unsoientificy  of  readily  furnishing  data 
sufficiently  exact  for  the  computation  of  accessible  heights.  Tho 
consequent  caloulations,  in  spite  of  repeated  sacrifieea  of  actu- 
racY  to  dispatch^  are  however  disgustingly  tediousi  and  not  ai 
little  liable  to  error.  In  the  most  approved  formultt^  approu«t 
mations  seriously  affecting  in  many  cases  the  accuracy  of  the 
result  are  admitted,  whiUt  minor  corrections  strictly  constitute 
ingpart  of  the  value  of  the  coefficients  are  unnecessarily  kept 
distinct,  and  form  a  notable  portion  of  the  labour  of  the  com- 
puter*  The  tables  expressly  constructed  to  facilitate  and  ensure 
accuracy  to  the  nicer  calculations  of  the  philosopher,  as  well  aa 
those  designed  to  abridge  the  labour  to  the  geologist^  the  bota« 
nist,  and  the  general  traveller,  for  whom  the  approerimate  height 
maybe  sufficient,  are  capable  of  valuable  improvement,  not  only 
in  regard  to  accuracy,  but  to  the  attainment  of  the  other  object. 
in  view.  To  point  out  these  errors,  to  remedy  the  defects,  and 
to  render  the  theory  of  the  instrument  and  the  various  formulcsb 
intelligible  to  getieral  Capacities,  tvill  form  the  principal  object 
of  the  present  paper.  The  task  imposed  is  sufficiently  difficult  | 
the  execution  will  therefore  require  the  extreme  indulgence  of 
your  readers. 

Having  formed  a  correct  idea  of  the  theory,  we  shall  be  able 
to  propose  some  alterations  in  the  construction  of  the  instruments, 
trifling  in  themselves,  yet  enabling  the  observer  materiall;^  to 
reduce  the  number  of  the  data  requisite  for  the  calculationa 
without  affecting  in  the  slightest  degree  the  correctness  of  the 
result. 

Definition  of  Difference  of  Level,  Vertical  Height,  8^c. 

'  1.  The  earth  being  a.  sphere  at  rest,  any  two  or  other  number 
of  points  equally  distant  from  its  centre  are  termed  level  points, 
—on  a  level, — or  level  with  each  other.  2.  A  level  surface  con- 
sists of  such  points,  and  is  every  where  at  the  same  distance 
from  the  centre  of  the  earth.  The  level  surface  being  of  incon- 
•iderable  extent  will  be  sensibly  a  plane,  parallel  to  the  horizon, 
and  is  consequently  occasionally  termed  a  horizontal  surface  or 
|>lane.  3.  The  difference  of  level,  or  the  vertical  height,  eleva- 
tion, or  altitude  of  one  point,  or  of  one  level  sunace  above 
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Mother^  is  equal  to  the  difference  of  tbeir  distances  from  thii 
centre  of  the  earth. 

Of  the  Pressure  of  Fluids. 

4«  Fluids  grayitate  in  lines  directed  to  the  centre  of  the  earth 
(abo  that  of  gravity),  and  are  so  constituted  that  their  particles 
yield  to  the  action  of  the  slightest  pressure  in  any  direction. 
5*  Eveiy  point  of  the  surface  of  a  fluid  when  at  rest  is  equally 
distant  from  the  centre  of  the  earth* 

.  6.  The  pressure  downwards  on 
the  horizontal  plane  A  (or  upwards 
against  the  similar  plane  B)  in 
contact  with  the  uniformly  dense 
fluid  contained  in  the  vessel  V 
(placed  in  a  vacuum),  will  vary 
directly  as  the  vertical  height  of 
the  surface  of  the  fluid  above  the 
plane  A  (or  the  plane  fi),  without 
regard  to  the  figure  or  volume  of 
the  fluid ;  for  the  pressures  are  as 
the  weights,  and  the  weights  are  as  the  heights  of  the  incumbent 
columns  of  the  fluid. 

7.  The  pressure  depending  sokly  on  the  vertical  height  of  the 
fluid  aboiie  the  planes,  without  regard  to  its  horizontal  extent, 
depth  beUm  the  planes,  8cc.  the  surface  of  the  mercury  (or  other 
uniformly  dense  fluid)  contained  in  an  inverted  syphon,  will  be 
level  (or  stand  at  the  same  height)  in  both  branches,  however 
diflerent  or  irregular  their  diameters,  and  without  regard  to  the 
degree  of  inclination  of  either.  (The  tubes  are  supposed  to  be 
sufficiently  wide  to  render  the  effect  of  capillary  attraction  insen* 
sible.) 

8.  The  pressure  downwards 
within  the  snorter  branch  of  the 
inverted  syphon  S,  exerted  on  the 
surface  A  of  the  mercury  (or  other 
uniformly  dense  fluid)  therein,  in 
contact  with  the  fluid  contained 
in  the  vessel  W  (placed  in  a 
vacuum),  will  be  equal  to  the 
weight  of  a  cylinder  C,  having  its 
base  of  the  same  area  as  the  hori- 
zontal surface  A ;  of  the  same  vertical  height  as  that  of  the  sur« 
face  of  the  fluid  above  A,  and  uniformly  of  the  mean  specific 
gravitv  of  that  intercepted  portion  of  the  fluid. 

9.  The  equiponderant  uniformly  dense  cylinder  D,  representing 
the  weight  of  the  counterpressure  upwards  of  the  mercury  in  the 
•yi»hoa  S|  will  have  a  base  equal  to  that  of  the  cylinder  C  f  its 
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height  will  be  ec^aal  to  the  difference  of  level  of  the  twof)raDche8; 
its  specific  gravity  the  same  as  that  of  the  mercury. 

10.  Any  ratio  of  the  height  of  a  cylindrical  column  uniformly 
dense  is  the  same  proportion  of  its  weight,  and  of  its  volume. 

11.  The  diameters  and  weights  of  the  two  cylinders  being 
equal,  their  heights  will  be  reciprocally  as  their  specific  gravities. 
The  mean  specific  gravity  of  the  column  of  the  fluid  in  the  vessel 
W,  intercepted  between  its  surface  and  A,  being  less  than  that 
of  the  mercury  in  the  syphon,  in  the  ratio  of  20  to  1,  the  vertical 
height  of  the  fluid  above  A  will  exceed  that  of  the  difference  of 
level  of  the  mercury  in  the  same  proportion. 

12.  To  ascertam  the  vertical 
height  of  the  section  b  c  situated 
below  the  surface  a  of  the  fluid 
contained  in  the  vessel  T ;  note  the 
heights  (differences  of  level)  of 
the  niercury  in  the  syphons  S  and 
S^,  placed  at  b  and  c.  Conceiving 
the  fluid  above  the  level  of  b  to  be 
removed/  the  difference  of  these 
heights,  in  addition  to  the  mean 
Sjpecific  gravity  of  the  intercepted 
fluid  and  that  of  the  mercury, 
form  the  whole  of  the  requisite 
data. 

Theory  of  the  Barometer. 

13.  Mercury  (water,  or  other  heavy  incompressible  fluid)  being 
poured  into  the  vessel  U,  will  ascend,  and  finally  stand  at  the 


same  vertical  height,  or  level  /  /,  as  well  in  the  tube  C,  and  in  the 
inverted  syphon  B  fixed  within  it  as  in  the  vessel  itself,  and  in 
the  erect  tube  D,  and  the  inclined  one  A  forming  part  of  it. 
14.  The  whole  being  in  a  vacuum,  if  we  introduce  into 'the 


Digitized  by  VjOOQ  IC 


^  1826;]  Barometrical  Meamrenfmi  f>f  HmghU.  2437 

•vessel  a  quantity  of  any  flaid  specific^Iy  lighter  than  the  mer- 
cury, the  resulting  additional  pressure  downwards  will  give  rise 
to  a  corresponding  pressure  upwards^  and  consequent  ascent  of 
the  mercury  within  such  parts  of  the  vessel  D  and  A,  as  well  as 
within  the  tube  C,  and  the  closed  branch  of  the  syphon  B,  to 
which  the  rarer  fluid  has  not  access,  and  upon  whose  upper  sur- 
faces it  cannot  exert  any  part  of  the  pressure  incumbent  on  the 
mercury  in  the  body  of  the  vessel.  The  equiUbrium  of  pressure 
will  have  taken  place  when  a  cylindrical  column  of  the  mercuiy^ 
equal  in  height  to  the  (vertical)  difference  of  level  of  that  fluid 
in  any  one  of  the  closed  tubes  (their  heights  wi,  m\  mf\  and  m''\ 
being  the  same),  and  in  the  body  of  the  vessel  (or  open  branch 
of  the  syphon)  form  an  exact  counterpoise  to  a  similar  column  of 
the  superincumbent  fluid  of  the  same  base,  and  of  its  total  height 
above  the  (reduced)  level  l\  V  (or  surface  of  contact  of  the  two 
fluids). 

Remdrk. — The  subsidence  of  the  level  of  the  mercury  in  the 
vessel  from  /  /  to  l\  /',  is  occasioned  by  that  part  of  its  original 
Volume  having  ascended,  on  the  introduction  of  the  superior 
fluid,  into  the  closed  tubes  A,  B,  C,  D. 

Conceiving  the  light  fluid  pressing  upon  the  exposed  surface 
of  the  mercury  to  represent  the  atmosphere,  then  will  the  vessel 
XJ  with  its  various  tubes  form  so  many  varieties  of  the  barometer 
having  one  common  cistern. 

15,  Whatever  the  construction  of  the  barometer,  the  vertical 
lieight  of  that  surface  of  the  mercury  to  which  the  atmosphere 
iias  not  access  above  the  surface  in  contact  with  it,  equals,  and 
is  termed  the  pressure  of  atmosphere,  or  more  generally  the 
height  of  the  barometer. 

Of, the  Density  of  Dry  Air. 

Variation  fr&tn  Pressure. — 16.  A  volume  of  perfectly  dry  air' 
of  any^tempemture,  contained  in  the  cyUndrical  ves* 
sel  C,  supporting  only  the  pressure  or  the  gravitat- 
ing uniformly  dense  cylindrical  weight  W,  will  have 
its  volume  and  height  diminished  in  proportion  to 
the  augmentation  of  the  weight  (height)  of  the  com- 
pressing column. 

17.  The  weight  (height)  of  the  superincumbent 
cylinder  W  being  diminished  in  any  ratio,  the  volume 
(height  of  the  column)  of  air  will  be  increased  in  the 
same  proportion. 

18.  Hence  the  elasticities  of  perfectly  dry  air  are  directly  ^  and 
the  volumes  and  heights  reciprocally  as  the  pressures  (or  heights 
of  the  compressing  weights). 

19.  The  volume  occupied  by  any  fluid  being  increased  or 
diminished  in  any  ratio,  its  density  will  be  altered  invtrsety'm 
the  same  proportion.      The  densities    will    consequently  %t 
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directly  M  the  presstiree,  and  reciprocally  as  the  Toltiiiies  or 

heights. 

Variation  from  Tefnperature.-^20*  The  dry  air,  onifiMTiily  of 
the  temperature  of  32°  F.  contained  in  the  cylinder  C  being 
exposed  to  increased  temperatures,  will  have  its  volume,  elasti- 
city, and  height,  augmented,  without  regard  to  the  pressure  it 
supports  at  theiuiiform  rate  of  .^4^  per  degree.  21.  Diminution 
of  temperature  will  occasion  a  corresponding  decrease  of  volume, 
elasticity,  and  height,  in  the  same  ratio. 

Examples. 

Temperatures +32°F.       +8°        +80°        +  612^ 

Volumes  and  heights  1-00000     0-96000      1-10000      2-00000 
DensiUes 1-00000     1-06263      0-90909      0'60000 

Mn  Daniell  has  adopted,  in  his  barometrical  tables,  &o*  a  niost 
erroneous  method  of  calculating  the  alterations  of  density  from 
variation  of  temperature.  Calling  the  volume  of  dry  air  under  a 
given  pressure  (30  inches),  and  of  the  temperature  of  32°  F.  =? 
I'O,  he  proceeds  to  find  the  densities  at  other  (more  elevated) 
temperatures  by  subtracting  the  correspondiug  increase  of 
volume  from  1  *0,  the  assumed  density  at  32^.  Had  Mr*  DanieU 
extended  the  table  to  512^,  at  which  temperature  the  original 
volume  becomes  doubled,  the  incorrectness  of  the  method  would 
have  been  detected, — the  density  would  have  come  out  0  !  Th^ 
heights  computed  from  his  table  will  consequently  exceed  tb^ 
truth,  especially  when  the  mean  temperature  of  the  air  was  highi 
or  the  elevation  of  the  mountain  considerable.  The  altitude 
being  6000  feet,  the  error  at  80°  F,  would  be  about  60  feet. 
Well  might  the  author  of  the  TraitS  de  Physique  make  the 

remark, ^'semblables  k  un  riobe  malatsi  c|ui  n'a  point 

d'ordre,  au  milieu  4e  1109  tbdories  les  plus  briUa¥ite»>  pous  nmk. 
tyoLons  Bouvent  ix^  plus  simple  nimit%W9i" 

(fW  If  C»llMtlMi) 
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Articu;  VIII. 

Alphabetical  Table  of  the  Weights  of  Atoms,  aeeordinsjQ  Berze^ 
lias,  corresponding  with  PhiUips\s  Table,  Annals  ofrhilospphy, 
vol.  xxiv.  p.  186  (vol.  vii.  New  $eries). 


Formnkq. 

Wdgljte. 

Add,  acetic 

A 

641*18 

axsenic.  

As 

1440*77 
l240*tT 

anenioiui. 

••• 
As 

B 

Id09*55 

Ij^jjjgj^ 

B 

269*65 

carbonic 

*C 

275-S3 

r 

diloric 

:: :: 
M 

940*05 

rfiwp^y^y^*  ...•«...•• 

::: 

Ch 

1303*64 

citdc 

727*86 

colnmbic  •...,•..: 

\.'^llww1^    4  "•••••vlr^*^ 

flnobotic... 

FB 
F 

F»Si« 
G 

544-66 
276-03 
463-93 
2P17-93 
791*7ft 

j&xuaaa •••••«. 

fimnic  1 1 .  •  • .  • . ... 

fliKmlicif. ........ 

mHic 

lodie ,.. 

:: :: 
I 

2960*70 

{A^mii9^^oikmn.y^ 

nmlybdic. 

Mo 

896-80 

mdybdoas*. 

2u  mxISQC  •••##•>•#• 

Mo 

M 
::: 

N     . 
it 

N 

O 

796*80 
342-W 

-677*26 
477-26 

2710*6 

( (Conrfdered  ai  composed  of  die  mti- 
}     rUttie  radicle  -  U.2-66,  fndtwo 

^^.^ 

(^    'atoms  of  ot)rgeft.) 

sltroiift. 

oialic 

^cEChloiic.  ••••••y. 

::::: 

:.: 
J? 

1142-06 
392-36 

(As  deduced  from  the,  eompOHtion  of 

plioipiionc.  «•••••• 

P 

mdfi 

fBcdaie 

It 

«nf8* 
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Add,  mlphuzic. 

snlphnioiu. 

tartaiic  .... 

tungstic*.. 
Alttmina 

su^hate... 
AfawTnnm 


bicarbonate. 


carbonate  . 
citrate.... 


molybdate.. 
mnxiate .  •  • . 
nitrate.  •• .. 
oxalate. .... 
phosphate .. 
phosphite... 
modnate.  . . 
sulphate. . . . 


tartrate  .., 

Antimony  .... 

chloride... 

iodide 

deutoxide  . 
peroxide... 
protoxide* . 
sulphuret.  , 


8 
8 
T 
W 

Ja 

AIS* 
Al 
NH« 
NH«A 

NH«B 
NH«C 

it :: 
NH<I 


NH«Mo 

NH«M 

NH«N 

NH«0 

8NH«  + 

2NH«  + 

NH«¥ 

NH«  8 

NH**S 

NH«T 

Sb 

8b  M' 

Sbi' 

Sb  ' 

Sb 

8b 

SbS> 


fi01«16 

401«16 

884-40 

150709 

648«5S 

8145*80 

S48-SS 

814*67 

856*56 

766*10 

485-09 

490^7 

943'S3 

»88*14 

1118*84 

55809 

891*88 

667*81 

1321*44 

118144 

848-48 

715'78 

615*78 

1049*06 

1618*90 

8940*85 

6313*0 

8012*90 

8112*90 

1918*90 

9816*38 


(4cidtm  Wolfiamkum). 


iOxiodoi  amnumkut.) 


(Smum.) 


iAcidum  StUfkumf) 
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aeMr^ng  to  BerzeHus. 


m 


Axienlate  of  AimnoDia . 

potuh 

BOdft 

Ancnic •« 

Azote 

Barium 

diloride 

iodide.. 

peroxide..  ••••••. 

phoi^uret 

Bsiytes 

acetate. 

aneniate < 

aittnite 

benzoate 


caiboiiate 

cUonte 

duomate 

citrate.  ••••..• 

hydrate 

lodate  a*..^  .•  • 
nitrate. /. 


Formnls. 


Weights. 


8NH«  As 

KA» 

Na  As 

As 

N 

Bft 

BaM* 
•  •  •  • 
Bal* 

B«? 

BaP? 

Bs 

BaA* 

BaAs 

BAAf(> 

BaB* 

BaB* 


BaC" 

:: :: 
BaM* 

BaCk 

BaC« 


muriate  (oryst.  1| 


oxalate. . .  • 
phosphate., 
phosphite. . 
Sttcdnate.  • 
sulphate... 
sulphite... 


Ba  +  8  Aq 
Ba,    P 

iBiaM«+4> 
Aq  J 

BaO> 

BaP 

BaP 

BaS« 
t  •  ... 
BaS- 

BaS9 


18T1*65 

8080*60 

8888*61 

940^t 

1713*86 

8599-16 

4847*86 

8013*86 

8106*16 

1913'86 

3196*1 

3354*63 

4395*40 

4938*96 

8453*17 

8464-58 

3799*16 

3817*50 

3360*56 

8138*73 

6047*86 


reconsidered  as  aprotoxide  of  MtrU 
<  cKfnytfaeunagmaiybaseofaiOtei 
C    whose  number  is  77*86.) 


3648*00 

8817*40 
880616 
8606*16 
3169*56 
8916-18 
871618 


Digitized  by  VjOOQ  IC 


'442         Alphabaicdl  Tdhk  of  the  Wl$^s  of  Atom,    t^iTKie^ 


Fonnola. 

Wd^ts. 



BHTtMSttttnte. 

•  •  ••• 
BaW« 

B 

Bi 

BiA* 

BIAS 

S&M* 

•  •  ""^ 
BiC« 
..  ::» 
Bi    P 

mv 

..  ::i 
BiM* 

mo« 

..  :.: 
KP" 

•  •  #•• 
US* 

BtS* 

•  • 
B 

B 

Cd 

•  •  •  • 

•  •  •  • 
CdP 
..  ::: 
C*N« 

..  ;.: 
C*P" 

0«S« 

9588-84 
4899*94 
1509-ft5 
88-80 
1779-8 
9988*0 
9414*» 
4909-80 
98ft0*10 
9498^ 
8I07-9 
4907-9 
9998-89 
9877-84 
1979-80 
9888-lp 
9978*1^ 
9178*19 
9849*78 

88-851 

1889-84 
9144*90 
9878M 
4498*04 
9948*08 
1593*54 
9485-84 
9595*88 
|7»*88 

iWoffhmla  hat^tttui.) 

Umiwht  acM 

lllevlimMlTto^. 

i    eorMeiiSaiiieajutflkeaBeirB  OM 
I    iiiMileoaiitiy.) 

■     •      ■ 

. 

. 

iMMirte 

MUmUM 

^tmte 

: 

tnA^tmk 

IjJklAgt 

nitntv,^ 

caaMt..^ 

odde 

rilfttl^ftto 

nlulyile 

MUfMMW 

cii^plimct*  •••••••• 

BonKkadd 

SOMB.,. 

fUdtn|f|in..,rT-rr.--r' 

CAs4tihio«lft«iiitei»te.   ^d» 

dOotide 

Midi •... 

ffiidff 

ilifiatliaia 

M^Qftt:  ....... 
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MeofXng  f «  BtHtSim, 


Am 


Caldiim 

chloride 

flttoride 

iodide..  •, 

P^ii^Qim) 

phoefphuret 

Calomel •« 

Cnbon 

oxide. 

snlphiuet. •. 

Carbonic  add 

Carbaietted  liydiogen. 

Cerium. 

Chkrine... 

Chromium  .••.••••••• 

oeutooDde  ••••*•• 

oxide 

Cobalt 

ao 

in 

be 

borate.... 

carbouite. 

chloride.. 

cHiate. .« • 

iodide.. .. 

nitrate. .. 

ponndde.. 


Formulas. 

Wel^. 

Ca 

ft»«06 

CaM« 

ISOI^fl 

CaF 

M7-og 

Cai* 

MIS«I« 

Cb 

TW-Ofl 

CaP? 

•04-86 

•  •• 
HM 

mi'U 

C 

VMS 

• 
C 

HMS 

CS» 

4nrtB 

•  • 

c 

trfi*89 

H*C 

lOlfM 

Ce 

tl4a*44 

M 

•ttl^Sfll 

Ch 

V0S<«4 

Ch 

IIOMi 

... 
Ch 

1009764 

Co 

t38^ 

GtA* 

nsM 

CciAd 

iirt»i7 

CoB* 

msf*i9i 

Q)Bi 

i«rv4i 

CoC> 

t48M6 

CoM- 

t6»S 

CoC« 

tieo-f 

cip 

S8T1MI 

..   ::: 
CoN* 

89»fii 

o»o« 

Ii41«t4 

Co 

lOSMO 

CoF 

nt^m 

( to*  wl^F^WI^a  M^yflP^^^^W^IPH^ra 


See  Etit^  p.  18&) 
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Foimiilie. 

Wd^tik 

Co 

«98<00 

nhlnle 

CoS" 

194048 

■"*V"""  • 

Cos* 

lt40« 

tMtwte 

•  •  — ■ 
CoT* 

Tft 

Ca 

2606*98 

1899-15 

791-99 

GoBDcr. 

^^TT^*  ••• 

CiiA« 

•  •  •  • 
CaC* 

88T8-6 
1649^ 

CKOOOMC*  •••••••• 

iddUe 

(>i'p 

WM^9 

SMQIlOnuB*  •••••• 

•  •  •  • 
CaM« 

16T6« 

,«ta«. 

..  its 
CttN* 

994991 

ptnd^hM.  ...... 

•  •  ••• 
On  8* 

1993^1 

OnP 

I889-69 

9       •• 

CaM 

1S84-04 

fntnddfc 

• 
Ca 

891*99 

?«««• 

Ca 

991-39 

WUplHllCt*  •••••••• 

CaS 

999-69 

1        ,      ',M  , 

n 

76-63 
961-56 

Glnciiia 

OIndBiim .. 

Be 

669^56 

GM.  .r.*t»,ttT 

Aa 

MM* 

Att 

9486i» 
9818-95 
9586<» 

dilonde...*, 

pratoskle. 

prndde 

Aa 

9786-00 

mlpliiiicC*  •••••••• 

AaS* 

9089-48 

HvdiOMn 

H 

6*9177 

njvn^cu  • •••••• 

locliiie 

I 

F« 

i?eM« 

1«86'7 
678^43 
1568^3 

ItOKU 

FeM« 

9006^99 

light  to.) 


{ did  nMol  Ihm  B» 


(JBerfMum.) 
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Iran,  peroxide. . . . , 
protoxide. .... 

tulphate « 

penulphuret . , 
piotoealphuiet 

LeKl 

m 
sttb*tritftoetftte* 

ancmtte 

bcncoAte*  ••  •« 

bonte 

carbonate,  •••« 

chloride 

duomate.  •••^. 
otrate  •  •••••• 

dentozide  •  •  • . 

iodate 

iodide 

mdybdate. .  •  • 
nitrate*  •••••• 

oxalate....  J.  1 

9        peroxide 

phosphate  ...« 
phoephite. .... 

protoxide 

8tt6dnate 

sulphate 

iulpliite 

aulpharet.  .••• 
tartrate. 


aecQfdhigto  Berxetius^ 

Fomrals.   (WeigMa; 


44fiL 


Fe 

Fe 

FcsJ 

Fe9« 

FeS* 

Pb 

PbA« 

Pb»A« 

Fb  As 

Pbi? 
..   .  • 
PbB* 

Pb*C« 

PbM« 
::: 
PbCh 

FbC« 

Pb 

•  •  •  • 
PbP 

PbP 

PbMo« 

PbN» 

PbO» 
:: 
Pb 
..  :.: 
PbP 

PbP 

Pb 

Pb"s« 

PbS« 

Pb8« 

PbS^ 

FbT« 


978*4S 

srMs 

9481*01 

148S*07 

I06(H5 

2589*00 

40n<S 

9640*8 

4«9*?7 

5806*10 

8888*31 

3S89-88 

3474*8 

4098-64 

4844-70 

888000 

5188*4 

5788*4 

4588*6 

4148*58 

3698*54 

8989*00 

368180 

3481  30 

8789*00 

4044*70 

379I-88 

3591*88 

8991*88 

4457*98 


{Acetoi  tripkmkieut,) 


(Supensidumpluimboium,} 


(JSvperaxidum  plum^kum.) 


iOxidum  phmbkmm,) 
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FommliB. 

Wf*kti- 

5 

lime. ...rr      ,T,, 

•  • 

•  •  ^^ 
CaA« 
..  :.: 
CkAs 

71M8 
1984-8 
81W*88 

aeetate. 

MMniate 

bcDsnte 

CaB* 

ST8M8 

lAJw>->K>fc» 

CaP" 

1180  88 

bonte 

CaB* 

. .  :: :: 
GUM* 

..  ::: 
CaCh 

cli  +  8Aq 
..  :::: 

{ 1 1  i  1 1  i 

Sillily 

diMde 

dimnate. 

hydite- 

iodate 

Ca  P 

(io« 

CaP 

AQAiUAA 

101M8 
1804M 

liMflP»»«« 

ph-lW* 

ObF 

1404-80 

IBfTJIlMtfi  •••••••• 

Ca  S« 

196T'70 

mlphate 

•  •  ••• 
CaS* 

17 14-88 

1     tuliihite 

Ca8» 

•  •  ••• 
CaW 

1614-88 
8881*04 
8787*44 

tartnte. 

iWoyiramkMMtieui.) 

TiilUa 

•  • 
h 

LC" 

4A6*88 

1008-88 

caibonata  •••••••• 

nhiate 

LN« 
..  :.: 

1810-18 
1847*88 

pliiffgphirt^  .•••9»^* 

gidphate 

L  S* 

1467-96 

L 

L  ip 

LP 

866-88 
1140-98 
888908 

618*70 

dilm/(<f...T.,...r 

ioaidff, 

ICI8BMI8. 
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carbonate. 

hydrate^. ,.,..«.. 

nitrate 

phosphate .,. 

sulphate,.,.. 

tartrate 

piesiam. .  •• .. 

chloride 

iodide 

Dganese 

acetate. 

HwTuoatf  •  •  •• 

carbonate. . . . 

chlorate 

diloiide.  .••• 

citrate. 

deutoxide  ... 

oxalate. ••..  • 

peroxide .... 

phosphate... 

protoxide.  •  •  • 

snodnate .  •• . 

sulphate .... 

tartntti 

Afeiemj.k  •«••..• 

bisulphuret  « 

perchloride.. 

peiiodide.... 


Formulc. 


MgB 
Mg'c» 

MgN« 

MgP 

MgS^ 

ifg  T« 

Mg 

AlgM* 

Mgi* 

Mn 

MnAS 

MnB> 

Mn'c* 

MnM« 

MnM* 

MnC> 

Mn 

MnOs 

Mn 

Mn«pi 

Mn 

Mn  S> 

Mn8» 

MttT* 

Hg 

HgM« 

Hgii 
iii 
figN* 


mii^ttu 


iofr<s9 

W1J84 
1400M 
IftlfHM 

ei»&-To 

316*Tf 
$4S0'lt 

14^*38 

l&9«aT 

lOll-AT 
2966*88 
nil-4T 
470(HM 
61l-tr 
6896*19 
S616'a5 
2660*66 
266i<6Q 
963S*88 
6416*9 
M63«0 
4666*lf 


(Oxidufk  muigtHiQff$i^ 


{Hyirargynm*) 
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Fomnda, 

Wf*kt^ 

\ 

linie. .r.r      .T.t 

•  • 

..  :.: 
CaAs 

ci5 

..  :.: 
CaP» 

CaB« 

Cic* 
;.  ::  :i 
GUM* 

ciii* 

CaC* 
..  ::: 
CaCh 

cli  +  8Aq 
..  :::: 
CaP 

•  •  ^^ 
CaO« 
..  :.: 
CaP 

OiF 

Ci  S« 

CaS« 

•  •  •• 
CaS* 

CaT* 

ckW" 

h 

•  •  •  • 
LC« 
..  ::: 
LN« 
..  :.: 
liF 

•  •  ••• 
L  S« 

L 

L  M» 

LP 

71»88 
19848 
81W*88 

S78M8 
8488^ 

1861*87 
1868'78 
8607*88 
1887-88 
^187*78 
8016'70 
w80'88 

"•W  *w  •• 

16IM8 
I604M 
1404*88 
I967*78 
1714*88 
1614*88 
8381*04 
8787*44 

466*88 
1008*88 
1810-16 
1847*88 
1467*86 

866*88 
1140*88 
8889*08 

618*78 

aeetate. 

bcDioate 

"P^'qp""^- 

CMbonate.* •• 

diloride 

citnte 

bydfile 

MMe, 

ir»«Mt 

ph-lW* 

IBfrillMtfi   • •• 

nupliate.  .•  ••  •••• 

1     mliihite 

tartnte 

TiillM 

imfflramUuiUkim.) 

caibonate  ••• 

nitrate ••••■t 

mlphatf 

diloiide ..,.• 

iodidf.... ....... 

y,     ^, 
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Magnena,  jbonttt 

carbonafte... 

hydrate^.,. 

nitrate 

phosphate  •  • 

sulphate, .  • , 

tartrate  .... 
piesiam. .  • .  • 

chloride.  •  •  • 

iodide 

Manganese 

acetate. .... 

HwTuoatf .  • . 

carbonate... 

chlorate.... 

diloride. .. . 

citrate 

deatoxide  .. 

nynlnff 

petozide. .. 
phosphate., 
protoxide. .  • 
saodnate... 
solphate. .. 
tartratti.  • .  • 
Mefcttij.k  ••••.. 
btsnlphuret 
perchloride. 
periodide. «. 


Formulc. 


Wdl^ti. 


JUgB 
MgC* 

MgN« 

MgP 

Mgfii 

ifg  T» 

Mg 

MgM* 

MgP 

Mn 

MnAS 

MnB> 

Mn'c- 
::  :: 
MnM« 

MnM* 

MnC« 

Mn 

MnO> 

Mn 

Mn^^PS 

Mn 

Mn  S> 

MnS> 

Hg 

HgS' 

HgM« 

HgP 

figN* 


1(H^*09 

1871*84 
llOOiW 
UIOHM 
ei»&-79 
316Tt 

t450-l« 
7Hil7 

te40*«i 

eT9Mf 
1509-9T 

lOll-dT 

nii*3T 

470(HM 

911-^ 

e89ft-18 

S«1505 

Sft8i<6Q 
99SS-98 
8416*9 

Mi9*lf 


(Oxiiufknmtiganqfiinh} 


{Hydrargy^nm*) 
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Mciciifj,  peimdae. 
pcrphofplute . 
pennlpliate.  •• 
pwtodiUiridef , 


pjotoridiw « « ■  • 
MofylracBiiin  •  •••• 

piotoKidiw  ••••< 
Nidul 


dtnte.. 
iodide., 
nitnte. 


pooiide.. 

pMHOKldfi*  < 


Nkricoiide.. 
Mitnigcii*  ••  t 
Kitroni  ozide. 
Oviunin*  •••• 
oxide. .«. 

OsjgCQ  ••••«« 


Hg 
HgP 

Hggi 

HM 
::: 
UgN 

•    »•• 
HgS 

Hg 

Mo 

Bio 

Ni 

NiA" 

in  At 

•  •  •  • 

mM< 

NiC« 

NP 

NiN« 

v\? 

t.: 
NiP« 

Ni 

Ni8« 
iiil* 
N 
N 
N 

Oi? 
? 


Wd^tt. 

8tSI-6 

3993-9 

sessHMi 

«n4-S5 

3306%6 

3138-76 

9«SI-6 

596^ 

006-80 

730-51 

2281-7 

8380^ 

1490-17 

1684*81 

• 

8305-81 

3878^1 

8804*03 

1843-05 

1030*51 

1831-61 

030-51 

1041-83 

1141-83 

8608*40 

377-86 

177-86 

iSttboxidum  nUricum  ;  fee  AzoU.) 

877-8d 

iOxidumiOirotum.) 

100-00 
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Fomnils. 

Wei^to. 

PalLtdinm , . 

Pa 
Fa 
P 
Pt 

ptii 

1407-50 
1607-50 
398-30 
U15-23 
1657-88 

oxide 

Phosphonuu  •  •• 

Flatmum 

• 

chloride 

{Muriofplatmoaus.) 

peichloride 

Ptip 

«100-53 

4* 

peroxide. 

Pt 

1415-23 

• 
Pt 

1315-23 

Potash ...*..;•... 

k 
k  A« 

..  : : 
KAs 

1179-83 

2462-0 

26S0-60 

(JTo/f.) 

acetate  .  •  •  •    , 

arseniate .  • 

anenite  ••• 

kA^ 

kaB^ 

k'c* 

3661-37 
4198-93 
2281-15 

benaoate •••. 

" 

bicarbonate. 

binaneniate. 

kii' 

4061-37 

Unoxalate 

K04 

2986-91 

b^niospbate.  •  •  •  • . 

K  P« 

2964-43 

• 

bisulphate. 

KS* 

3184-47 

bitartrate 

K  T* 

kB« 

• .  •  • 
KC* 

4517-79 
1719-14 
17SD49 

borate... 

carbonate. 

chlorate 

. .  ::  :: 
KM« 
.     ::: 
KCh 

kc^ 

k  +  «Aq 
..  :::: 

k  Mo« 

3065-13 
2483-47 
2635-5 
1404-70 

iodate 

5313-23 
2973-43 

'■ 

inoiybdate  ...••.•• 

.... 

nitrate 

KN« 

ko^ 

.. :.: 
KP 

2534-85 
2083-37 
12072-lS 

oxalate.  .•••...... 

"Stw  Series,  tol.  ix. 


2<J 
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Potash,  qnadnnalatei. 


sulpbate.. 
sulphite., 
tartrate... 
tungstate  • 
Fotassinm.... 
chloride.. 


peroxide. . . . 
phosphuret , 

protoxide.  ., 


solphuret. , 
Rhodium 


protoxide. 

Selenium 

Silica 

Silidum 

Silyer 

acetate.  .. 

arseniate. 

arsenite  .. 

hen2X>ate.. 

borate  ••• 

carbonate. 

chlorate .. 

chloride . . 

chiomate  • 


k  s» 
k  s» 
k  s» 
k  T* 
kw» 

K 
KM* 

k  p 
k 

k 

KS» 
R 

R 

R 

Se 

Si 

Si 

Ag^ 

AgA« 

AgAs 

AgAi« 

AgB« 

Ag  B» 

Ag  C« 

Ag'ip 

Agii' 

AgCh 


479S-99 
2435*53 
2182-15 
I9S2.I5 
2848*81 
4195*21 
979*83 
1865*13 
4113*23 
1579*83 
1372*13 

1179*83 

IS8215 
150010 

180010 

1600*10 

495*91 

596-42 

296*42 

2703-21 

4185-45 

4343-98 

5384-75 

6922-31 

3442*52 

3453*87 

4T8d-51 

338d51 

4206*85 


(Wolframiai  kaHeui.y 


/(Bendius  gives  another  oxide  of  po- 
tassimn,  viz.  StOaxidatn  halkumy 


\ 


K  =  1079-83.) 


^iOxidum  rhodic'um.    According  to 
)    Bendius  there  is  a  deutosode, 

[    OMumRhodeuffhiL^UW-lO.) 
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Silver,  atiate  . 

iodate. . .  • 

iodide  •  •  • . 

molybdate 

nitrate. . . . 

oxalate.  •  • 

dbude' .... 

phosp 

sulphate. . . 

sulphite .  • . 

sulphuret. . 

tartrate  ... 

tuDgstate.. 
Soda 

acetate  • . .  • 

arseniate.  . 

arsenite  ... 

benzoate.  • 

bicarbonate 

borate.  ... 

carbonate. . 

chlorate . . . 

chromate.  • 

citrate  •  . . . 

hydrate  . . . 

iodate 

molybdate . 

nitrate.  ... 

osuJate. ... 

succinate . . 


AgC* 

Agp' 

Ag'p 

AgMo» 

AgN* 

AgO« 

Ag 

Agp 

Ag's* 

AgS« 

AgS« 

AgT* 

AgW* 

Na 

NaA« 

NaAs 

NaAS»^ 

NaB» 

NaCa* 

NaB* 

NaC« 

Na*M» 

NaCh 

NaC« 

Na  +  2  Aq 

NaP 

Na  Mo« 

NaN» 

NaO« 

NaS* 


TbS6-61 
5d3^1 
4696*81 

3806*75 

2903*21 

3795-61 

3905*53 

3705*53 

3105*53 

4572*19 

591859 

781*84 

2064*0 

2222*61 

3263*38 

3800*94 

1883*16 

1321*15 

1332*50 

2667*14 

2085*48 

2237*54 

100671 

4915*24 

2575*44 

2136*36 

1685*38 

2037*54 
?<^2 


iOxidum  Mi^icum.) 
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FoiibiiUb* 


WeightB. 


Sodft,  sulphate. . 

•ulphite... 

tertnte.*.. 
Sodium 

diloride... 

iodide 


peroxide..  • 

piotozide*  I 

tolplniiet . 

Stnmtift. 


ctrbonate. . 

dtimte 

hydrate  ... 
oxalate. ... 
phosphate . 
tolphate. . . 
taxtrate... 


chloride 

iodide 

Sulphur , 

carburet , 

Sulphuretted  hydrogen. . 
Tellurinm 

chloride 

oxide 

Tin i 

biflulphuiet 


NaS» 

Na*S« 

NaT» 

Na 

NaM» 

NaP 

Na 

Na 

NaS« 

Sr 

SrA« 

SrB« 

SrC« 

SrC 

Sr  +  2  Aq 

SrO« 

SrP 

Sr  *S* 

SrT« 

Sr 

SrM« 

Sr'p 

S 

CS« 

H«S 

Tc 

TeM« 

Te 

Sn 

SnS4 


1784*16 
1584*16 
2450  80 
581*84 
1467*14 
S715-24 

881-84 

781-84 

98416 

1294-60 

2576-8 

1833-91 

1845-26 

2750-3 

I52M3 

2198-14 

2186*90 

2296-92 

2963-58 

1094*60 

1979*91 

4228*0 

201*16 

477*65 

213-60 

806*45 

1691*75 

1006*45 

1470*58 

2275-22 


{Natrium.) 


f(Svperoxidum  natrirmnu 

S    Inu  alao  gives  a  ttiboxidmm  nairi* 

I    c«m,  N  =  681*84.) 


iSulphuretum  carbpniei,) 


(Siannum*) 
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formula). 

Weights. 

Tin,  iodide 

• «  •  • 
SnP 
:: 

Sn 

Sn 
::   .. 

SnM4 

•  •  • . 
SnM«     , 

SnS« 

Ti 

W 

W 

U 

U 

U 

Aq 

Y 

Y 

Zn 

ZnA« 

•  •  *•* 
ZnAs 

ZnB« 

ZnB* 

Zn  C 
..  :::: 
ZnM« 

ZnM« 

ZnC« 
..  :::: 
Zn  P 

ZnP 
..  ::: 
ZnN« 

ZnO^ 

Zn 
..  :.: 
ZnP 

4603-98 
1870-58 
1670-58 
324118 
2355*88 
1872*90 

? 
1207*69 
1507-69 
3146-86 
3346-86 
3446*86 
112*4354 
100514 
805-14 
806*45 
2288-7 
2447*22 
4025*55 
1545*76 
1557-11 
2891-75 
1691-75 
2462-15 
5139-85 
3939-86 
2360-97 
1909*99 
1006*45 
1898-75 

peroxide 

perchloride 

sulphuiet  ....,••. 

Tungsten 

Tungstic  add 

Uranium 

oxide 

Water... 

Yttria 

Yttrium 

Zinc.. 

acetate 

4>veniate  ...•••••• 

bensoate......  ••. . 

borate 

chlorate 

chloride 

citrate 

iodate  ...... 

iodide 

nitrate              .  « 

oxalatfrt  , 

oxide 

phoBphate 

{MuHat  ttannicut.) 
{Murias  Hannotus,) 


iW(^framium.) 
{Acidum  Wolframicum,) 

{Oxidum  uranotum,) 
iOxidum  uranicum.) 


( lodat  stannotut.    The  periodide,  os 
lodas  ttmntcuty  Sn  P«77S7-38.) 


1 
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Zinc,  succinate 
sulphate.  • 
sulphite  • . 
tartrate... 

Zirconia 

Ziioonittm .  •  •  • 


Formulas. 

Weights. 

,,'  '— '     ' 

ZnS« 

2269-^ 

ZnS« 

8008-77 

ZnS* 

1808-77 

;enT« 

8675*43 

Zt(H 

? 

Zr 

? 

Article  IX. 

Analyses  of  Books. 

On  the  Safety  Lamp,  far  preventing  Explosions  in  MineSy  Houses 
lighted  by  GaSy  Spirit  Warehouses,  or  Magazines  in  Skips,  S)C. 
with  some  Researches  on  Flame.  By  Sir  Humphry  Davy,  Bart. 
President  of  the  Royal  Society,  &c. 

It  is  an  extraordinary  fact,  and  one  tljat  does  little  credit 
either  to  the  cultivators  of  science  in  general,  or  those  persons 
who  are  interested  in  mining  operations  in  particular,  that  v^hilst 
pseudo-scientific  catechisms  and  dialogues,  and  such  trash,  find 
purchasers  in  every  class  of  society,  and  enrich  their  empirical 
compilers,  spite  of  the  mass  of  error  and  absurdity  with  which 
nine  times  in  ten  they  abound — it  is  extraordinary,  we  say,  that 
whilst  such  abject  things  as  those  are  read  with  avidity^  a  single 
edition  of  a  work  like  this  has  not  been  wholly  disposed  of  in 
seven  years !  To  what  this  is  owing,  it  is  not  our  business  to 
inquire;  but  we  know  that  book3  of  sterling  merit  oftau. pass 
unnoticed  by  the  multitude,  who  at  the  s^me  time  eagerly  catch 
at  every  flimsy  production  which  promises  (what,  by  the  bye, 
it  never  performs)  to  reduce  the  most  abstruse  philpi^opbical 
reasoning  to  the  level  and  comprehension  of  the  meanest  capa- 
cities.* Thus  we  have  astronomy,  optics,  and  mechanics 
divested  of  the  mathematics,  chemistry  illustrated  by  drawings 
without  the  necessity  of  apparatus  or  experiment,  and  crystallo- 
graphy and  even  the  mathematical  sciences  themselves  taught 
by  dissected  models  and  diagrams :  and  what  is  the  consequence? 
Ignorance  usurps  the  seats  oi  wisdom — the  unassuming  diffidence 
of  real  knowleage  is  silenced  and  abashed  before  the  clamorous 
dissertations  of  pretending  quacks — and  in^tefid  of  the  su]blime 
truths  of  genuine  philosophy,  the  minds  of  our  youth  are  filled 

♦  We  must  exclude,  however,  from  this  dass,  Mrs.  Mwrcet's  admirable  Converta* 
tiont;  hut  ubinUaminveniesparetn  9 
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with  falsQ  notionsi  and  still  falser  e^timate^  of  their  owQ  isuppos^d 
powers  and  acquirements. 

These  remarks  are  but  too  applicable  to  the  case  before  us. 
All  the  world  has  heard  of  Sir  Humphry  Davy's  Safetj^  Lamp, 
but  how  many  of  its  members  are  acquainted  with  the  principles 
pn  which  it  is  founded?  Here  the  ignorance  is  not  merely  absurd, 
but  dangerous;  for  a  want  of  that  knowledge  has  led  in  many 
cases,  and  probabhnidll  lead  in  many  more,  to  consequences 
disastrous  and  deplorable  in  the  extreme.  We  have  ourselves 
noticed  in  our  wallks  about  this  great  town,  round  wire  cages^  io 
mauy  of  the  shop  windows,  miscalled  safety  lanthorns,  th^ 
meshes  of  which  are  so  lar^e  that  a  candle  in  a  wire  mouse- trap 
would  be  as  .good  a  security  against  accident  in  an  explosive 
atmosphere  as  one  of  those  precious  safeguards ;  and  yet  real 
safety  lamps  may  be  purchasea  both  at  Newman's,  in  Lisle-street, 
and  of  many  other  ptiilosophical  instrument  makers  ;  and  even 
the  fabricators  themselves  of  the  culpable  substitutes  we  have 
mentioned,  might  learn  to  make  them  properly,  if  they  would 
only  take  the  trouble  to  read  the  invaluaole  little  volume  before 
us..  Perhaps  they  are  not  aware  of  its  existence — it  shall  not 
be  our  fault,  at  all  events,  if  they  continue  in  their  ignorance. 

The  work  begins  by  some  general  views  of  the  author's  pro- 
gress in  his  researches  on  the  safety  lamp,  and  of  the  principles 
on  which  its  security  depends ;  and  this  section  we  most  espe- 
cially recommend  to  the  careful  perusal  of  the  wire-workers 
aforesaid.  The  principles  are  sp  clearly  explained,  that  they 
cannot  misunderstand  them,  and  if  they  wilmlly  hereafter  neg^ 
lect  them,  they  are  answerable  for  all  the  dreadful  conseauencef 
their  inattention  and  folly  may  give  rise  to.  We  trust  tnat  the 
manufacturers  of  the  lamps  for  the  coal  mines  are  not  liable  to 
the  preceding  censure;  but  even  in  the  cellars  of  this  gas- 
lighted  metropolis,  some  serious  accidents  have  happened,  and 
their  frequency  may  be  much  augmented  if  persons  enter  them 
in  unguarded  confidence  in  the  false  security  of  one  of  the  laur 
thorns  we  have  mentioned.  That  the  said  wire- workers  may 
have  still  less  ground  to  plead  ignorance  of  the  principle  of  tbf 
real  safety  lamp,  we  shall  quote  the  most  important  passages  on 
the  subject  in  our  author's  own  words. 

Sir  Humphry  Davy  began  his  experiments  by  a  chemical 
examination  of  the  substance  with  which  he  had  to  contend — 
the  fire-damp  of  the  coal  mines.  He  found  that  it  requires  very 
large  quantities  of  atmospheric  air  to  produce  an  explosive  mix- 
ture ;  namely,  about  seven  or  eight  times  its  volume  of  air,  in 
which  proportion  it  explodes  with  most  energy — with  between 
five  ana  six  volumes  it  explodes  feebly ;  and  it  retains  its  explo; 
sive  power,  when  the  proportions  are  one  volume  of  gas  to  fourir 
teen  of  air. 

He  found  the  fire-damp  much  less  combustible  than  other 
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inflammable  gases  :  red-hot  iron  or  charcoal  do  not  explode  it ; 
but  iron  white-hot,  and  in  brilliant  combustion,  inflames  it 

One  part  of  carbonic  acid,  mixed  with  seven  parts  of  an  explo- 
sive mixture,  or  one  part  of  nitrogen  with  six  parts,  destroys  its 
explosive  power. 

''  In  exploding  a  mixture  in  a  glass  tube  of  one- fourth  of  an 
inch  in  diameter,  and  a  foot  lon&r,  more  than  a  second  was 
required  before  the  flame  reached  from  one  end  to  the  other«  and 
I  found  that  in  tubes  of  one-seventh  of  an  inch  in  diameter,  ex- 
plosive mixtures  could  not  be  fired  when  they  were  opened  in 
the  atmosphere;  and  that  metallic  tubes  prevented  explosion 
better  than  glass  tubes," 

Reasoning  on  these  curious  and  important  phaenomena.  Sir 
Humphr]^  Davy  was  not  long  in  perceiving  the  principles  that 
guided  him  in  his  subsequent  investigations.  He  saw  that  **  as 
a  considerable  heat  was  required  for  the  inflammation  of  the  fire- 
damp, and  as  it  produced  in  burning  comparatively  a  small 
degree  of  heat,  the  effect  of  carbonic  acid  and  azote,  and  of  the 
surfaces  of  small  tubes  in  preventing  its  explosion,  depended 
upon  their  cooling  povrets;  upon  theirlowering  tie  temperature  of 
the  exploding  mixture  so  much,  that  it  was  no  longer  sufficient  for 
its  continuous  inflammation  ;"  and  this  idea,  so  ably  and  readily 
grasped  by  the  powerful  mind  of  our  author,  **  led  to  an  imme- 
diate result — the  possibility  of  constructing  a  lamp,  in  which  the 
cooling  powers  of  azote  or  carbonic  acid  formed  by  combustion, 
or  tlie  cooling  powers  of  the  apertures  through  which  the  air 
entered  or  made  its  exit,  should  prevent  the  communication  of 
explosion." 

Our  limits  will  not  allow  us  to  detail  at  length  all  the  steps  by 
which  Sir  Humphry  Davy  brought  his  lamp  to  the  perfection 
it  ultimately  possessed  ;  we  can  only  briefly  mention  that  bis 
first  trials  were  on  the  eflect  of  lamps  suppUed  with  a  very 
limited  circulation  of  air;  then  on  lamps  furnished  with  systems 
of  tubes  at  the  top  and  bottom,  and  of  such  diameters  that 
explosions  could  not  pass  through  them ;  but  he  found  that 
unless  the  tubes  were  very  short  and  numerous,  the  flame  could 
ndt  be  well  supported  ;  '^  and  in  trying  tubes  of  the  diameter 
of  one^ seventh  or  one-eighth  of  an  inch,  I  determined  that 
they  itete  safe  only  to  small  quantities  of  explosive  mixture, 
and  when  of  a  given  length  ;  and  that  tubes,  even  of  a  much 
smaller  diameter,  communicated  explosion  from  a  close  vessel." 

Pursuing  his  experiments.  Sir  Humphry  discovered  that  **  a 
few  apertures  even  of  very  small  diameter  were  not  safe  unless 
thiit  sides  were  very  deep  ;  that  a  single  tube  of  one  twenty* 
eighth  of  an  inch  in  diameter,  and  two  inches  long,  suffered 
the  explosion  to  pass  through  it ;  and  that  a  great  number  of 
small  tubes,  or  of  apertures,  stopped  explosion  even  when  the 
depth  of  their  sides  was  only  equal  to  uieir  diameter ;  and  at 
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last  I  arriTed  at  the  conclusion  that  a  metallic  tissue,  however 
thin  and  fine,  of  which  the  apertures  filled  more  space  than 
the  cooling  surface,  so  as  to  be  permeable  to  air  and  light, 
offered  a  perfect  barrier  to  explosion,  from  the  force  being 
divided  between,  and  the  heat  communicated  to,  an  immense 
number  of  surfaces.*' 

♦*  My  first  safety  lamps  constructed  on  these  principles,  gave 
light  in  explosive  mixtures  containing  a  great  excess  or  air, 
but  became  extinguished  in  explosive  mixtures  in  which  the  fire- 
damp was  in  sufficient  quantity  to  absorb  the  whole  of  the 
oxygen  of  the  air,  so  that  such  mixtures  never  burnt  continu- 
ousl3r  at  the  air->feeders,  which' in  lamps  of  this  construction 
was  important,  as  the  increase. of  heat,  where  there  was  only 
a  small  cooUng  surface,  would  have  altered  the  conditions  of 
security." 

After  many  other  attempts  to  construct  a  safety  lamp  which 
should  answer  in  all  mixtures  of  fire-damp.  Sir  H.  Davy  hit 
upon  the  simple  and  effectual  expedient  of  surrounding  the 
light  entirely  with  wire  gauze  **  and  making  the  same  tissue 
feed  the  flame  with  air  and  emit  light." 

"  In  plunging  a  light  surrounded  by  a  cylinder  of  fine  wire 

fauze  into  an  explosive  mixture,  I  saw  the  whole  cylinder 
ecome  quietly  and  gradually  filled  with  flame ;  the  upper  part 
of  it  soon  appeared  red  hot,  yet  no  explosion  was  produced. 

Sir  Humphry  Davy  next  proceeded  to  put  the  efficacy  of  this 
admirable  invention,  which,  whilst  it  "  excluded  the  necessity 
of  using  glass,  or  any  fusible  or  brittle  substance  in  the  lamp, 
not  only  deprived  the  fire-damp  of  its  explosive  jjowers, 
but  rendered  it  an  useful  light ; "  to  the  most  severe  trials  he 
could  devise,  in  order  to  be  absolutely  certain  of  its  safety 
under  all  possible  circumstances ;  and  he  found  ^*  that  iron 
wire  gauze,  composed  of  wires  from  one-fortieth  to  one-sixtieth 
of  an  inch  in  diameter,  and  containing  twenty-eight  wired, 
or  784  apertures  to  the  inch,  Was  safe  "  in  the  most  explosive 
atmospheres  composed  of  the  gas  produced  by  the  distillation 
of  coal  (which  always  contains  olenant  gas,  an  explosive  mix- 
ture of  which  with  atmospheric  air  inflames  by  contact  with 
red  hot  iron  or  charcoal)  and  common  air. 

This  mode  of  structure  was  consequently  adopted ;  and  in 
January,  1816,  the  safety  lamps  were  introduced  in  the  coal 
mines,  and  have  ever  since  been  in  general  use. 

In  1817,  in  consequence  of  his  researches  on  the  nature  of 
flame.  Sir  Humphry  Davy  made  an  important  practical  addi- 
tion to  the  lamp,  founded  entirely  on  a  new  principle.  He 
suspended  a  little  cage  of  fine  platina  wire  within  the  lamp, 
by  means  of  which  the  lamp  yields  a  light  in  atmospheres  tpo 
much  contaminated  with  fire* damp  to  be  explosive;  '' a  ^ow 
combination  being  effected  by  the  heated  platina,  between  the 
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elem#nti  of  the  gas  and  oxygen,  which  produces  su^cient  heat 
to  keep  the  loetais  of  low  cooducting  powers  and  low  capacity 
for  heat  permanently  ignited  whenever  there  is  air  enough  tQ 
support  hfe  without  sunerins/' 

Sir  Humphry  Davy,  to  whom  we  are  indebted  for  the  first 
correct  notions  on  the  nature  of  flame,  defines  it  to  be 
^'  aerifom  or  gaseous  matter,  heated  to  such  a  degree  as  to  be 
lui^inQus ;  flames  are  conical,  because  the  greatest  heat  is  in 
the  centre  of  the  mass,  and  because  heated  air  rapidly  ascends 
through  cooler  air."  The  heat  of  flame  is  proportional  to  the 
rapidity  of  combination,  and  the  density  of  the  gases  com- 
bining ;  thus  it  diminishes  by  rarefaction  and  increases  by  con- 
densation. If  a  gaseous  mixture  require  a  high  temperature 
for  its  combustion,  it  will  be  easily  extinguished  by  rarefaction, 
or  by  cooling  agencies ;  if  it  require  a  very  low  temperature 
Qply,  it  will  burn  in  highly  rarified  air,  or  under  considerable 
cooling  agencies. 

Gases  uiat  burn  with  difficulty,  are  easily  kept  in  a  state  of 
continued  inflammation  if  they  be  strongly  heated ;  and  the 
makers  of  safety  lamps  cannot  be  too  sensibly  impressed  with 
the  consequences  which  flow  from  this  property,  for  '*  if 
mixtures  of  fire*damp  are  burnt  from  systems  of  tubes  or 
canals^  or  metallic  plates,  which  have  small  radiating  and 
cooling  surfaces,  though  these  systems  are  safe  at  first^  thqf^ 
heeome  dangerom  as  they  are  heated,*  where  currents  are  occa- 
.  sioned  which  concentrate  explosive  mixtures,  by  the  air  feeders 
in  lamps  being  below  *  and  made  in  thick  metallic  plates  or 
canals,,  there  being  an  increment  of  hea|  within,  and  a  very 
small  radiating  surface  without,  as  the  heat  increases,  the  cam* 
kmtion  of  the  explosive  mixture  will  gradually  extend  further j^ 
and  at  last  communicate  with  the  external  air,  jor  explosion  mil 
be  communicated  by  any  aperture,  however  small,  provided  it  be 
sufficiently  heated." 

*^  Wire  gauze,  as  it  offers  a  greater  extent  of  radiating  sur- 
£|ce  than  perforated  metallic  plates,  is  the  best  material  for 
the  guard  of  lamps ;  and  by  being  made  of  the  proper  degree 
of  fineness,  it  will  form  a  barrier  lor  every  species  oi  explosion 
requiring  temperatures  higher  than  those  of  our  atmosphere ;; 
but  the  apertures  must  be  smaller,  and  the  radiating  surfaces 
greater,  in  proportion  to  the  inflammability  of  the  gas;  and 
currents  of  explosive  mixtures,  acting  even  for  a  length  of  time, 
may  be  stopped  by  reduplications  oi  wire  gauze.  Wire  gauze 
for  lamps  must  not  be  made  of,  nor  covered  with,  any  easily 
combustible  metal ;  fine  brass  wire  is  improper,  on  account  of 
the  s&inc  it  contains,  and  the  iron  wire  should  not  be  tinned. 

*  '^  I  warn  the  coal  miner,'*  says  Sir  Humphry  ^^  against  any  pretended  safety^ 
lamps  made'  in  this  manner,  and  which,  to  superfidal  observers,  may  iq>pear  to  be  eon- 
itnwt«d  upon  p{indpl«»  of  iKcimt^,  l^ut  Ux  which  theiepi^iGlplos  ^ffumol  r«ally  isott." 
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Tjii^l^odyofll^Ql^'^p  should  be  of  copper  riveted  togeih^^^  q]|^ 
of  massy  cast  brass,  or  cast  iron  ;  the  screws  shoulafit  tight  # 
no  aperturei  however  $maU,  should  he  suffered  to  @xi$t  in  the 
body  of  the  lamp,  and  the  trimming  wire  should  move  through 
a  long  tight  tube.  The  temperature  of  qxetal,  even  wh^n  white 
hot,  is  far  below  that  of  flame;  and  hence  red-hot  gauKe,  iQ 
sufficient  quantity,  aud  of  the  proper  degree  of  fineness,  will  ab? 
stract  sufficient  heat  from  the  flame  of  the  flre-dampi  to  e^ 
J^inguish  it." 

We  have  dwelt  sq  copiously  on  the  first  section  of  this  ^ 
teresting  book,  froqa  its  great  practicsd  i^iportance,  that  we 
can  spare  very  little  space  for  the  QtherSj  lyhiph  occupy  by  (^x 
the  larger  portion  of  the  volume,  and  consist  pf  es^tracts  from 
papers  published  by  the  author  in  the  Philosophical  Tra^f^^o- 
tions  and  the  Journal  of  Science,  on  the  Fire  D^daPi  th(^ 
Safety  Lamp,  and  on  Flame  ;  a  description  of  the  plate  at  the 
beginning  of  the  work — and  some  extracts  from  communi*- 
cations,  on  the  application  of  the  safety  lamp,  firom  Mr* 
Buddie,  and  other  gentlemen  practically  connected  with  the 
coal  mines,  all  giving  the  most  satisfactory  testimony  of  the 
merits  and  efficacy  of  this  important  diseovery. 

We  shall  quote  one  more  important  practical  remark  from 
the  conclu^on.  The  increased  heat  produced  by  an  es^plo^ive 
mixture  in  rapid  motion,  requires  that  the  radiatmg  or  cooling 
surface  of  the  lamp  should  be  inpreased,  or  the  circulatpn  Qf 
air  diminished.  For  this  purpose  "  twilled  gauze,  or  a  double 
or  triple  fold  of  wire  gauze  on  one  side  of  the  lamp,  or  a  screen 
of  metal  opposite  to  the  direction  of  the  current,  or  a  semi* 
cylinder  of  glass  or  mica  within,  answers  perfectly  the  object 
of  preventing  the  heat  from  rising  to  redness/' 

A  short  Appendix  19  added  in  the  present  publication,  contaia- 
ing  five  articles.  The  first  states  that  the  author  has  received  a 
paper  from  M.  Gay-Lussac,  written  some  years  ago  by  M.  de 
Humboldt  and  himself,  the  results  pf  which  are  confirmatory  of 
Sir  Humphry  Davy's  principles  on  the  causes  of  combustion  and 
explosion,  and  show  that  mixtures  of  oxjrgen  and  hydrogen  in 
proportions  not  inflammable  by  the  electric  spark,  may  still  be 
made  to  combine  and  form  water  by  artificiaUy  raismg  their 
temperature. 

Tlxe  second  article  relates  to  the  aphlogistic  lamp,  and  the 
recent  experiments  of  Dbbereiner  and  others  on  the  effect  of 
spongy  platina  to  promote  the  union  of  oxygen  and  hydrogeo 
gases,  respecting  which  Sir  Humphry  Davy  offers  Uie  following 
observations : 

"  A  probable  explanation  of  the  phenomenon  may,  I  t^ink,  hp 
founded  upon  the  electrochemical  hypothesis,  which  I  laid  before 
the  Royal  Society  in  1806,  and  which  has  been  since  adopted 
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and  explained^  according  to  their  own  ideas,  by  different  philoso- 
phers/^ 

''  Supposing  oxygene  and  hydrogene  to  be  in  the  relations  of 
negative  and  positive,  it  is  necessary  to  effect  their  combination 
that  their  electricities  should  be  brought  into  equiUbrium  or 
discharged.  This  is  done  by  the  electrical  spark  or  flame,  which 
offers  a  conducting  medium  for  this  purpose,  or  by  raising  them 
to  a  temperature  in  which  they  become  themselves  conductors. 
Now  platinum,  palladium,  and  iridium,  are  bodies  very  slightly 
positive  with  respect  to  oxygene ;  and  though  good  conductors 
of  electricity,  they  are  bad  conductors  and  radiators  of  heat,  and 
supposing  them  in  exceedingly  small  masses,  they  offer  to  the 
gases  the  conducting  medium  necessary  for  carrying  off,  and 
bringing  into  equiUbrium  their  electricity  without  any  interfering 
energy,  and  accumulate  the  heat  produced  by  this  equilibrium. 
Other  metals  do  not  possess  the  same  union  of  qualities,  yet 
most  of  them  assist  combination  at  lower  temperatures  than 
glass,  which  is  a  non-conductor  of  electricity/' 

*'  That  spongy  platinum,  even  when  moistened,  as  M.  Dobe- 
reiner  has  very  lately  shown,  should  facilitate  the  combination 
of  oxygene  and  hydrogene,  maf/  depend  upon  this  peculiar  elec- 
trical property ;  and  why  foil  of  platinum  should  have  its  power 
of  causing  oxygene  and  hydrogene  to  combine,  increased  by 
being  placed,  for  a  short  time,  in  nitric  acid,  as  MM.  Dulong 
and  Thenard  have  shown,  may  be  owin^  to  this,  that  tike  slight 
positive  charge  it  acquires  may,  in  being  brought  into  equili- 
nrium,  be  a  first  step  in  the  operation ;  and  there  are  analogous 
instances.'' 

**  Fine  wire  of  platinum,  I  find,  when  conveying  currents  of 
electricity,  as  in  a  circuit  with  zinc  and  sulphuric  acid,  or  char- 
coal and  nitro-muriatic  acid,  has  not  its  power  of  acting  upon 
gaseous  mixtures  sensibly  increased." 

No.  3  relates  an  explosion  of  inflammable  gas,  which  in  gene- 
ral is  only  disengaged  in  coal  mines,  that  took  place  in  1818  at 
the  Salt  Works  at  Aussee,  by  which  several  persons  Were  killed, 
in  consequence  of  which  the  safety  lamp  has  been  introduced  in 
the  mines  of  Styria,  Salzburg,  and  Upper  Austria.  The  inflam- 
mable gas  appeared  to  be  derived  from  bituminous  schist. 

We  copy  the  Articles  No.  4  and  5  verbatim. 

"  No.  4.  I  have  had  some  correspondence  with  Mr,  Buddie 
respecting  the  accidents  which  have  happened  in  coal  mines 
since  the  discovery  of  the  safety  lamp.  He  refers  them  in  all 
cases  to  the  carelessness  of  workmen. 

,  '^  I  should  strongly  recommend  double  lamps  in  cases  where 
miners  are  obliged  to  work  for  any  time  in  explosive  mixtures, 
or  wherever  currents  are  expected; — or  lamps  with  mica,  or 
tin-plate  within  the  wire  gauze  to  prevent  too  great  a  circulation 
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of  air.  It  is  very  easy  to  extinguish  a  lamp  in  which  the  fire-, 
damp  is  burning,  by  sliding  a  tin-plate  cylinder  over  it,  or  by  a 
circle  of  wire  gauze  fitting  the  interior  in  a  rim  of  copper,^  and 
moved  by  the  termination  of  the  trimming  wire ;  but  it  is  much 
better,  in  all  cases  of  danger,  to  use  lamps  which  under  no  cir-" 
cumstances  can  explode.     Such  as  those  described  in  p.  97. 

"  Having  often  trusted  my  life  to  the  safety  lamp  under  the 
most  dangerous  circumstances,  I  cannot  but  sometimes  smile 
when  the  public  papers  endeavour  to  invaUdate  its  securit;]^  upon 
the  opinions  or  eviaence  of  certain  persons  who  have  their  own 
nostrums  for  preventing  the  accumulation  of  inflammable  air  in 
mines. 

'^  I  have  sometimes  to  read  letters  on  the  improvement  of  the 
invention  by  plans,  most  of  which  are  discussed  in  the  foregoing 
pages ;  such  as  usin^  glass  or  mica  as  a  part  of  the  surface  for 
transmitting  light,  using  double  lamps,  or  double  lamps  contain- 
ii^  a  reflecting  suiiace  to  prevent  explosions  from  currents ;  and 
I  have  actually  seen  a  lamp  upon  the  rudest  model  of  those  I 
first  made,  having  thick  glass  above,  and  wire  gauze  below, 
called  ^  the  newly  invented  safety  lamp ! ' 

'^  No.  5.  For  gas  manufactories  or  houses  where  gas  is  exten- 
sively used,  I  should  recommend  the  safety  lamp  with  iron  wire 
gauze ;  but  for  the  use  of  the  navy,  those  with  cooper  wire  gauze 
are  less  Uable  to  rust.  As  the  latest  instance  oi  a  ship  lost  for 
want  of  a  safety  lamp,  I  may  meption  the  Kent  East  Indiaman, 
which  was  burnt,  as  I  am  informed  by  the  Shipping  Committee, 
in  consequence  of  the  inflammation  of  rum,  by  means  of  a  com- 
mon lantern." 

We  cannot  conclude  our  remarks  on  this  subject  without 
expressing  our  surprise  and  regret,  that  it  has  not  been  taken  up 
by  Parliament  in  the  manner  it  deserves.  If  a  nation's  gratitude 
be  due  to  her  heroes  and  defenders,  it  is  not  less  so  to  those  who 
promote  her  internal  resources  and  welfare ;  and  in  a  moral  point 
of  view,  the  philosopher  whose  happy  application  of  science  pre- 
serves the  hves  of  his  fellow  creatures,  is  even  more  entitled  to 
it  than  the  warrior  who  destroys  them.  We  hope  those  who 
have  the  power  to  confer  the  reward  will  not,  late  as  it  is,  alto- 
gether neglect  what  we  cannot  but  feel  is  as  imperious  a  duty» 
as  we  trust  they  will  find  it  a  grateful  one. 


Article  X. 
Proceedings  of  Philosophical  Societies. 

ROYAL    SOCIETY. 

April  28. — Capt.  E.  Home,  RiN.  was  admitted  a  Fellow  of 
the  Society  ;  and  the  reading  of  Dr.  Granville's  Monograph  on 
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Eg]f)>tidti  Mummies  waft  eoncladed :  we  are  enabled  to  etate 
shortly  the  principal  object  of  this  interesting  communication, 
and  to  allude  to  some  of  the  curious  facts  it  details  on  the  sub- 
ject  of  embaltnihg. 

It  apd^ars^  that  in  the  year  1821,  Sir  A.  Edmonstone  ptf«* 
sented  Dr»  Oranville  with  a  mummy  he  had  brought  from  IJpper 
Egypt,  Which,  after  the  removal  of  innumerable  bwdages, 
proved  to  be  that  of  a  female,  and  a  more  perfect  specimen  of  the 
Mihd  than  toy  that  had  heretofore  been  examined*  Dr.  Granville 
deemed  this  an  excellent  opportunity  of  investigating  the  yet 
unsettled  question  of  the  mode  of  embalming  by  the  ancient 
Egyptians ;  and  proceeded  to  dissect  the  mummy  for  that  pur« 
pose  in  the  presence  of  several  inedical  and  scientific  friehdis  ; 
instituting,  at  a  more  recent  period,  several  experiments  en 
its  various  parts  and  envelopes,  tending  to  discover  the  proeen 
of  mummification,  in  which  object  he  appears  certainly  to 
have  succeeded* 

This  discovery  he  endeavoured  to  prove  to  the  satisfaction 
of  the  persons  present  at  the  reading  of  his  communicatioa, 
synthetically  as  well  as  anedytically ;  for  after  the  meeting,  an 
exhibition  of  the  dissected  mummy  took  place  in  the  libraty  of 
the  Sdciety,  where  every  assertion  contained  in  the  paper  wae 
fliui^ttated  by  preparations,  including  several  specimens  of  imi- 
tative mummies  prepared  by  the  author,  some  of  which  bore 
ihe  closei^t  resemblance  to  the  Egyptian,  and  had  withstood 
pUtrefiSiction  for  upwards  of  three  years,  though  exposed  to  all 
Ibe  vicissitudes  of  a  variable  climate  without  any  covering  or 
other  precautionary  measure. 

Independently  of  this,  which  i&  evidently  the  main  object  of 
Dr.  Granville*s  researches,  the  author  has  been  able  to  advaiice 
many  very  curious  facts  connected  with  the  mummy  in  question. 
He  has,  for  instance,  given  the  dimensions  of  its  various  parts, 
which,  by  a  singular  coincidence,  happen  to  be  precisely  those 
dssi^ed  by  Camper  and  Winkelmann  to  the  celebrated  statue 
6f  the  Medicean  Venus,  the  prototype  of  ideal  beauty.  These 
dimensions,  moreover,  prove,  that  this  Egyptian  ^male  did 
not  belong  to  the  Ethiopian  race,  thereby  contradicting  the 
assertion  of  some  writers,  who  consider  the  ancient  Egyptians 
to  have  been  Ethiopians.  He  has  also  fairly  made  out  the 
a^e  at  which  the  individual  died  j  and  the  disease  of  which  she 
died ;  and  he  has  rendered  it  evident,  from  anatomical  demon- 
stration, that  she  had  borne  children. 

All  lliese  circumstances  may  be  considered   by  some  as 

Sossessing  no  interest ;  but  when  it  is  considered  that  tl^ey  are 
educed  from  a  minute  and  accurate  examination  of  the  body 
of  a  female,  who,  according  to  the  best  authorities  of  the  pre- 
Senl  day  with  respect  to  E^ptian  antiquities,  and  judgii^  of 
the  excavation  out  6f  which  the  mummy  wcis  taken,  must  hav4 
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ttvfed  abdutSOOO  VMETs  ago;  it  will  be  admitted,  that  <Jie  pfe- 
serving  power  of  the  mummifying  process  employed  by  the 
ancient  Egyptians,  and  now  discovered  by  Dr.  Uranville,  must 
be  great  indeed. 

This  mummifying  process  consists  in  the  thorough  impreg- 
nation of  every  part,  soft  or  hard,  with  bees'-wax.  There  are 
besides,  myrrh,  gum^  resih,  bitumen,  and  even  tannin  (an- 
other new  fact  brought  to  light  by  the  author  of  this  pap6r)  in 
the  composition  of  the  mummy ;  but  none  of  these,  either 
singly  or  conjointly,  appear  to  be  sufficient  without  the  bees- 
wax, to  preserve  the  body,  or  convert  it  into  a  perfect  mummy. 
Dr.  Granville  has  proved  this  by  successive  steps,  and  con- 
vinced those  who  saw  the  exhibition  after  the  meeting  of  itii 
accuracy,  by  showing  one  of  the  nates  of  the  mummy  whbll^ 
deprivea  of  the  wax  by  ebullition  and  maceration,  which  was 
beginning  to  j3utrefy,  and  which  now  looked  no  longer  like  its 
xHummified  fellow,  but  more  like  the  preparation  of  a 
tecent  specimen  of  that  part. 

The  oisease  of  which  the  female  died  was  ovarian  dropsy ; 
and  the  uterine  system,  with  the  sac  that  had  contained  the 
morbid  fluid  during  life,  forming  the  oldest  pathological  pre- 

¥aration  of  its  kind  in  existence,  was  exhibited  to  the  society, 
he  heart,  lungs,  diaphragm,  one  of  the  kidneys  with  the 
ureter^  the  gall  bladder,  and  part  of  the  intestines,  were  also 
shown. 

May  5. — Dr.  H.  H.  Southey  was  admitted  a  Fellow  of  the 
Society ;  and  a  paper  was  communicated  by  Peter  Barlow,  lEs<u 
FRS.,  in  a  letter  to  Mr.  Herschel,  On  the  Magnetism  impartea 
to  Iron  Bodies  by  Rotation. 

May  12, — John  Taylor,  Esq.  was  admitted  a  Fellow  of  the 
Socie^ ;  and  a  paper  was  read.  On  the  Magnetism  produced 
in  an  Iron  Plate,  by  Rotation ;  by  S.H.Ohristie,Esq.  AM.  FRS» 

May  19.  Mr.  George  Harvey,  John  Smirnove,  Esq.,  and  the 
Rev.  6r.  Morrison,  Jju.  were  respectively  admitted  Fellows  of 
the  Societjr ;  and  the  following  papers  were  read: — 

A  Description  of  the  Transit  instrument  by  DoUond,  erected 
at  the  Observatory  at  Cambridge;  by  Robert  Woodhouse, 
AM.  FRS. 

On  the  Fossil  Elk  of  Ireland ;  by  Thomas  Weaver,  MRtA., 
&c. :  communicated  by  Professor  Buckland. 

During  his  tecent  avocations  in  the  North  of  Ireland,  Mr. 
Weaver  had  enjoyed,  he  stated,  an  opportunity  of  determining 
some  facts  showing  that  the  Elk  whose  fossil  remains  so, fre- 
quently occur  in  Ireland,  lived  and  died  in  the  countries  where 
it  is  now  found ;  and  similar  facts  had  been  ascertained  about 
the  same  time,  in  the  West  of  Ireland,  by  the  Very  Rev;  Arch- 
deacon of  Limerick ;  particulars  of  which  had  been  communi- 
cated to  the  Royal  Dublin  Society,  and  would  form,  Mr.  Weaver 
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hoped,  a  distinct  publication  on  the  subject :  but  he  gave  soms 
account  of  them  in  the  present  paper,  as  they  directly  con- 
firmed his  own  deductions.    Mr.  Weaver's  researches  were 
made  in  the  county  of  Down,  which  presents  hills  of  300  or 
400  feet  in  height,  consisting  of  alternate  beds  of  clay-slate 
and  fine  grained  greywacke,  traversed  by  many  contempora- 
neous veins  of  calcareous  spar  and  quartz,  and  tuso  intersected 
by  some  true  metalliferous  rake  veins.    Between  two  of  these 
hiUs,  at  about  four  miles  distance  from  the  town  of  Dundrum, 
was  the  bog  of  Kilmegan,  in  which  the  facts  were  observed. 
It  appears  to  have  been  a  lake,  which  has  been  gradually  filled 
up  by  the  growth  and  decay  of  successive  races  of  aquatic 
plants,  and  the  consequent   formation  of  peat;  but  on  ac- 
count of  the  water  still  remaining,  it  had  never  been  worked  as 
a  peat-bog  until  the  present  Marquis  of  Downshire  drained  it  by 
meians  of  a  level.    The  peat  was  found  to  rest  upon  a  bed  of 
marl,  from  one  to  five  feet  in  thickness,  consisting  of  a  cal- 
careous base  mingled  with  comminuted  fragments  of  freshwater 
shells,    which  it  likewise    contained  in  an    entire   and   but 
slightly  altered  state,  all  referable  to  three  still  existing  species, 
vii.   Helix  putris,    X,   Turbo  fontinaUs,    and  Tellina  camea. 
Many  bones  and  horns  of  the  Elk  had  been  found  from  time  to 
time  in  this  bog>  all  of  which,  Mr.  Weaver  ascertained,  from 
the  concurrent  testimony  of  the  tenantry,  were  found  either 
between  the  peat  and  the  marl,  or  slightly  impressed  in  the 
latter. 

The  researches  of  the  Archdeacon  of  Limerick  had  been  made  in 
a  bog  in  that  county :  the  bones  were  found  under  circum- 
stances precisely  similar,  and  upon  marl  of  the  same  kind.  From 
them  the  Archdeacon  had  been  enabled,  with  the  assistance  of 
Mr.  Hart,  MRCS.  to  frame  a  nearly  complete  and  gi^ntic 
skeleton,  which  he  had  given  to  the  Museum  of  the  Koyal 
DubUn  Society.  Some  of  the  bones  presented  indications  of 
disease ;  one  leg  had  evidently  been  broken  and  healed  again, 
a  rib  had  a  perforation  about  one-eighth  of  an  inch  wide,  the 
edges  of  which  were  depressed  on  the  outside,  and  raised  on 
the  inside ;  it  was  such  as  could  only  have  been  made  by  a 
thin  sharp  instrument,  which  did  not  penetrate  far  enough  to 
cause  a  mortal  wound ;  for,  as  the  edges  of  the  perforation 
were  quite  smooth,  the  animal  must  have  survived  the  injury  at 
least  a  twelvemonth.  The  bones  seemed  to  retain  all  their 
principles,  with  the  addition  of  a  portion  of  carbonate  of  lime 
imbibed  from  the  contiguous  marl.  Some  of  them  still  retained 
their  marrow,  which  had  the  appearance  of  fresh  suet,  and 
blazed  when  applied  to  the  flame  of  a  candle.  With  them 
were  found  a  pelvis,  apparently  belonging  to  a  Red-Deer,  and 
the  skull  of  a  JDog,  of  about  the  size  of  a  Water-Spaniel. 

Fron^  all  these  circumstances,  which  accord  with  those  under 


Digitized  by  VjOOQ  IC 


1826.]  Geological  Society...  4^ 

which  the  remains  of  the  Elk  occur  in  the  curraghs  of  the 
Isle  of  Man,  as  described  by  Mr.  Henslow,  Mr.  Weaver 
infers  that  these  Elks  must  have  lived  and  died  in  the 
countries  where  they  are  now  found;  that  the  period  when 
they  lived  must  be  considered  as  modern  in  the  physical  his- 
tory of  the  globe  ;  and  that  their  destruction  is  to  be  attributed 
to  the  constant  persecution  of  their  enemies,  and  in  some  cases 
to  the  operation  of  local  causes  ;  and  not  to  a  catastrophe 
acting  on  the  entire  surface  of  the  globe :  thus,  that  their  re- 
mains are  not  of  diluvial,  but  of  post-diluvial  origin.  Mr.  Weaver 
conceives  that  they  fled  to  the  lakes,  which  have  since  become 
bogs,  as  a  refuge  from  their  enemies,  and  so  often  found  a 
grave  where  they  had  sought  protection. 

GEOLOGICAL    SOCIETY. 

Feb.  18. — A  paper  by  Professor  Buckland  was  read  on  the 
valley  of  Kingsclere  near  Newbury,  and  the  evidence  it  affords 
of  disturbances  aiFecting  the  green  sand,  chalk,  and  plastic 
clay  formations. 

The  object  of  this  paper  is  to.  describe  the  phsenomena  of  a 
small  valley  near  Kingsclere,  in  which  the  green  sand  strata 
are  protruded  to  the  surface  through  the  chalk  and  plastic  clay, 
at  a  spot  situated  within  the  area  of  the  chalk  basin  of  New- 
bury, and  affording  a  remarkable  exception  to  the  general 
regularity  of  that  basin. 

This  irregularity  of  structure  has  apparently  originated  from 
a  sudden  elevation  of  the  chalk,  accompanied  by  fracture  and 
an  inverted  dip ;  its  position  is  remarkable  as  being  near  Inkpen 
hill,  a  point  where  the  chalk  rises  to^  1011  feet,  the  highest 
elevation  it  attains  in  England. 

In  the  valley  subjacent  to  the  Inkpen  ridge,  and  near  its 
north  base,  the  chalk  dips  rapidly  in  two  opposite  directions; 
nearly  N  and  S  on  each  side  of  a  central  axis  or  anticlinal  line ; 
and  a  little  further  east  the  green  sand  also  emerges  with  a 
similar  double  dip,  and  forms  the  small  valley  of  Kingsclere, 
surrounded  on  all  sides  with  an  enclosing  escarpment  of  chalk.. 

The  N  frontier  of  this  valley  is  in  close  contact  with  well 
characterized  deposits  of  plastic  clay  dipping  like  itself  rapidly 
towards  the  north.  Four  similar  valleys  are  adduced  in  the 
counties  of  Wilts  and  Dorset ;  and  the  author  concludes  re- 
specting them  all,  that  it  is  utterly  impossible  to  explain  their 
origin,  by  denudation  alone,  nor  indeed  without  rererring  the 

f)resent  position  of  their  component  strata  to  a  force  acting 
rom  below  and  elevating  the  strata  along  the  line  of  the 
central  axis  of  the  valleys  m  question.  To  valleys  of  this  kind 
the  author  applies  the  appellation  of  vallevs  of  elevation,  to 
distinguish  them  from  those  which  owe  their  origin  simply 
tOidiluvial,  denudatjon.  He  then  proceeds  to  show,  thj^t  tha 
'Sew  Series,  vou  ix»  2  h 
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Talleys  of  Pewsey  near  Devizes,  and  of  the  Wily  and  the  Nadder 
above  Salisbury,  have  also,  to  a  certain  degree,  been  affected 
by  a  force  acting  from  beneath,  and  elevating  the  strata  at  a 
period  antecedent  to  their  being  submitted  to  denudation ;  and 
concludes,  that  not  only  tliese  enclosed  valleys  similar  to  that 
of  Kingsclere,  but  many  open  valleys  also  (though  in  all  cases 
modified  by  subsequent  denudation),  had  a  prior  origin  arising 
from  the  fracture  and  elevation  of  their  component  strata :  this 
must  have  happened  in  the  case  of  the  Weald  of  Kent  and 
Sussex,  enclosed  as  it  is  with  an  escarpment  of  chalk  dipping 
every  where  outwards  in  opposite  directions,  and  sometimes 
very  rapidly,  along  the  North  and  South  Downs. 

The  author  proceeds  to  rllustrate,  by  the  position  of  the  strata 
of  plastic  clay  in  this  same  district,  the  important  Geological 
question  whether  the  chalk  was  disposed  in  its  present  form 
of  troughs  or  basins,  before  or  after  the  deposition  of  the 
tertiary  formations  now  enclosed  in  them,  and  to  show  that 
the  present  inclination  of  the  strata  along  the  S  frontier  of  the 
basins  of  London  and  Hants  took  place  since  the  deposition 
of  the  plastic,  and  probably  also  of  the  London  clays ;  and 
that  these  two  basins  were  once  connected  together  across  thd 
how  intermediate  chalky  strata  of  the  downs  of  Hants,  Wilts, 
and  Dorset ;  since  it  appears  that  the  plastic  clay  formation  is 
so  far  from  being  limited  to  the  lower  levels  of  the  present 
basins,  that  large  residuary  fragments  of  it  still  occur  on  th6 
summits  of  the  most  elevated  portions  of  chalk  in  these  coun- 
ties, e.  g.  on  the  summit  of  Inkpen  near  Newbury,  and  on  that 
of  Blackdown  near  Abbotsbury,  as  well  as  on  the  top  of  Chid- 
bury  and  Beacon  hills  in  the  highest  part  of  Salisbury  plain. 
The  strata  that  covered  the  intermediate  spaces  have  prooably 
been  removed  by  diluvial  denudation,  and  the  destructible 
nature  of  their  component  materials  would  render  them  pecu- 
liarly liable  to  be  swept  away  by  the  transit  of  violent  currents 
of  water.  The  wreck  of  the  harder  portions  of  the  sandy 
fcttata  thus  destroyed,  forms  the  sandstone  blocks  called  grey 
weathers  that  lie  loosely  scattered  on  the  naked  surface  of  th6 
chalk  in  all  these  counties,  and  of  which  Stonehenge  is  con- 
structed. In  lower  levels,  within  the  existing  basins,  these 
same  strata  have  been  less  destroyed,  in  (»,onsequence  of  the 
greater  protection  from  the  ravages  ofdiluvial  denudation  which 
their  low  position  has  afforded  them. 

The  author  concludes  by  referring  to  the  occurrence  of 
similar  tertiary  strata  as  well  as  of  chalk  and  ^reen  sand  on 
the  summit  of  the  Savoy  Alps,  nearly  10,000  feet  above  the 
level  of  the  sea,  where  they  seem  to  bear  the  same  relation  to 
£he  tertiary  strata  of  the  valleys  of  Italy,  France,  and  Ger- 
many, that  our  trifling  elevations  of  Inkpen,  Blackdown,  &c. 
bear  to  the  basins  of  London  and  Hants,  and  concliidei  thU 
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sitice  tti€  deposition  of  these  beds,  either  by  the  elevation 
of  the  mountains,  or  the  depression  of  the  valleys,  or  thd 
united  eflfect  of  both  these  causes,  the  relative  level  of  the  bmk 
to  the  other  has  been  changed  to  the  amount  of  many  thousand 
feet. 

March  i. — A  notice  wds  read  on  some  silicified  wood  frorii 
the  desert  between  Cairo  and  Suez,  in  a  letter  by  George 
Francis  Grey,  Esq.  td  the  Rev.  W.  Biickland,  Pres.  GS. 

Large  masses  of  silicified  wood,  resembling  in  form  the 
trunks  of  palm  trees,  lie  scattered,  the  author  observes,  over  i 
tract  of  gravel  in  the  desert  about  fifteen  miles  from  Cairo,  and 
for  two  days' journey  all  the  way  from  that  place  to  Suez. 

A  notice  was  also  read  on  the  bones  of  several  animals  found 
in  peat  near  Romsey,  in  Hampshire,  extracted  fVom  a  letted 
from  Charles  Daman,  Esq.  to  the  Rev.  W.  Buckland,  Pres.  GS. 

Mh  Daman  mentions  that  the  skulls  of  several  beavers,  a& 
^ell  as  the  bones  of  oxen,  swine,  stags  and  roebucks,  have 
been  dug  out  of  the  peat  near  Romsey,  and  out  of  the  shell 
marl  provincially  termed  "  malm,"  which  occurs  in  the  same 
alluvial  tract.  In  one  place  several  human  skeletons  have  been 
taken  out  of  the  marl. 

A  paper  entitled  "  Observations  oil  the  beds  Of  clay,  sand, 
fthd  gravel  belonging  to  the  red  marl  formation  of  the  midland 
dbuhties,  and  on  the  rocks  from  which  they  are  derived,  by 
the  Rev.  James  Yates,  MGS."  was  read  in  part. 

March  18.— The  paper  entitled  *y  Observations  on  the  beds 
6f  clay,  sand,  anfi  gravel  belonging  to  the  red  marl  fbrmatidii 
of  the  midland  counties,  and  on  the  rocks  from  which  they  afe 
derived,  by  the  Rev.  James  Yates,  MGS."  was  concluded. 

In  this  communication  Mr.  Yates  enters  into  some  description 
of  the  rocks  which  are  found  in  .ntu  on  the  confines  of  Wales 
ahd  Shropshire,  in  order  to  show,  that  from  the  disintegration 
of  these  i-ocks,  the  clay,  sand,  and  gravel  of  the  red  marl  for- 
mation have  for  the  most  part  been  derived.  The  first  line  df 
section  which  is  particularly  considered  is  near  the  river  Dee 
and  Vdle  Crucis ;  the  second,  a  line  drawn  from  Oswestry 
westward  to  Llansilen,  which  crosses  within  the  space  of  five 
miles  the  basset  edges  of  all  the  strata  from  the  new  red  sand- 
stone to  the  slate.  The  author  then  takes  a  view  of  the  rocks 
occurring  in  the  direction  of  the  road  from  Welchpool  to 
Ludlow.  The  fourth  district  then  noticed  is  the  vicinity  of 
Church  Stretton.  Mr.  Yates  then  mentions  some  particulars 
of  the  rock  near  Bewdley,  and  in  the  Clent  hills,  and  the 
neighbourhood  of  Dudley,  and  adds  some  remarks  on  the 
Broomsgrove  Lickey,  as  supplementary  to  Professor  Buckland'9 
paper  in  the  fifth  volume  of  the  Geological  Society's  Trans-» 
actions. 

tbfe  fang^  of  Mi  ii  SLlsd  described  vehicb  (s^tends  front  NW 
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to  SE  beside  the  course  of  the  Coventry  canal  and  the  river. 
Anker ;  and  lastly,  a  district  in  Leicestershire,  a  few  miles  E 
from  Hinckley,  consisting  of  a  coarse  grained  crystalline  green-, 
stone. 

The  author  then  proceeds  to  show,  how  the  strata  belonging 
to  the  older  formations,  which  he  has  described,  may  be  viewed 
in  connexion  with  the  general  physical  structure  of  England, 
and  then  points  out  from  what  various  sources  the  beds  of  sand, 
clay,  and  gravel  of  the  red  marl  formation,  as  well  as  the  super- 
ficial debris  which  is  strewed  over  the  midland  districts  of 
England,  may  have  originated.  Mr.  Yates  concludes  with  some 
remarks  on  the  excavation  of  valleys,  and  on  some  opinions  on 
that  subject  now  generally  received  among  English  geologists, 
from  which  he  is  mchned  to  differ. 

April  16. — A  paper  was  read  entitled  •'  On  a  New  Species  of 
Gyrogonite  from  the  lower  freshwater  formation  at  Whitecliff 
bay,  m  the  Isle  of  Wight,  with  some  account  of  the  strate  in 
which  it  occurs."    By  Bharles  Lyell,  Esq.  Sec.  GS. 

Mr.  Lyell  describes  this  species  of  gyrogonite  as  very  distinct 
from  the  three  species  which  have  been  found  in  France.  The. 
spiral  valves  form  nine  rings,  each  of  which  are  ornamented 
with  a  row  of  tubercles,  from  which  he  has  given  it  the  name 
of  chara  tuberculata.  An  account  is  given  of  the  strata  of  the 
lower  freshwater  formation  at  Whitecliff  bay  in  the  Isle  of 
Wight,  in  which  this  gyrogonite  occurs  very  abundantly. 
They  consist  of  beds  of  very  compact  limestone^,  alternating 
with  whitish  calcareous  marls,  and  in  most  of  them  the  casts, 
or  shells  of  various  freshwater  univalves  are  common. 

Gyrogonites  appear  not  to  have  been  noticed  before  in  the. 
freshwater  strata  on  the  east  side  of  the  Isle  of  Wight.  Those 
which  have  been  noticed  as  abounding  in  the  limestone  of  the 
lower  freshwater  strata  at  Garnet  Bay  are  chiefly  referable  to  the 
chara  medicaginula  of  the  French  authors .  In  that  locality^  fossil 
stems  accompany  them  whose  structure  is  identical  with  that 
of  some  recent  charae,  as  for  example  C.  Hispida. 

The  author  concludes  by  observing,  that  from  the  remark- 
able toughness  of  the  integument  of  their  seedvessel,  and  from 
the  large  proportion  of  carbonate  of  lime  which  they  contain 
in  a  living  state,  most  of  the  charae  are  peculiarly  adapted  for 
becoming  fossil,  and  that  they  are  accordingly  preserved  in 
the  recent  marls  in  Scotland,  both  in  a  vegetable  and  a  mine- 
ralized state,  when  the  other  aquatic  plants  which  lived  and  died 
in  the  lakes  with  them  are  entirely  decomposed,  or  can  no 
longer  be  recognized. 

An  extract  of  a  letter  was  read  from  Jer.  Van  Rensselaer, 
Esq.  on  the  Discovery  of  the  Skeleton  of  a  Mastodon  at  New 
York ;  and  of  the  Tertiary  Formation  in  New  Jersey. 

In  this  letter  Mr,  Rensselaer  mentions^  that  in  i^Jate  cxpe- 
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dition  which  he  had  made  with  some  friends  to  examine  the 
geology  of  the  state  of  New  Jersey,  they  had  discovered,  dis- 
interred, and  afterwards  brought  to  New  York,  the  skeleton  of 
tk  mastodon  very  nearly  perfect.  They  also  satisfied  themselves 
that  much  of  the  region  which  lies  between  the  Atlantic  and 
the  range  of  primitive  mountains  was  referable  to  the  tertiary 
formation,  and  that  the  secondary  do  not  make  their  appear- 
ance for  some  hundreds  of  miles. 

A  paper  was  read  entitled  "  Account  of  a  Fossil  Crocodile 
recently  discovered  in  the  Alum  Shale  near  Whitby.**  By  the 
Rev.  tifeorge  Young. 

Mr.  Young  describes  the  osteology  of  thid  fossil  animal^ 
which  has  been  deposited  in  the  museum  at  Whitby,  and  of 
which  a  drawing  accompanied  this  communication.  Its  length 
exceeds  fourteen  feet,  and  when  perfect  must  have  reacned 
eighteen. 

The  author  mentions  that  these  are  not  the  only  remains 
of  the  crocodile  which  have  been  discovered  near  Whitby, 
although  they  had  been  generally  dbnfounded  with  those  of 
the  plesiosaurus ;  of  which  animal,  however,  as  well  as  of 
three  or  four  species  of  the  icthyosaurus,  undoubted  remains 
occur  in  the  Alum  Shale  of  Whitby. 


Article  XI. 

SCIENTIFIC  NOTICES. 

Miscellaneous. 

1.  New  Scientific  Journal. 

In  spite  of  the  old  adage,  that  two  of  a  trade  can  never  agree,  • 
(which  by  the  bye,  for  the  sake  of  human  nature,  we  hope  is 
not  more  true  than  it  is  liberal,)  we  have  much  pleasure  in  an- 
nouncing the  appearance  of  the  first  number  of  the  Dublin 
Philosophical  Journal  and  Scientific  Review,  and  in  bearing 
our.  testimony  to  its  merits.  If  it  be  carried  on  in  future  with 
as  much  ability  as  is  shown  at  its  outset,  it  will  prove  a  va- 
luable addition  to  the  scientific  journals  of  the  day,  and  reflect 
great  credit  on  the  zeal  of  its  editors  and  the  talents  of  our 
fellow  labourers  in  the  sister  kingdom.  The  present  number 
contains  many  original  and  valuable  articles,  particularly  one 
by  Dr.  Brinktey,  which  opens  the  work,  On  the  Method  of 
finding  fhe  Longitude  from  the  CulminQtwn  of  the  Moon  and 
Stars :  a  paper  by  Mr.  Lloyd  on  the  Composition  of  Forces ; 
another  on  the  Crystallization  of  Precipitates,  by  Mr.  Stokes ; 
one  by  Dr.  Jacob,  on  the  Generic  Characters  and  Anatomical 
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Structure  of  the  Whale :  a  description  of  $tn  ingenious  4ppa*, 
ratus  for  Jittering  out  of  Contact  with  the  Atmosphere,  by  mr. 
Donovan,  and  several  others.  la  the  Review  department,  we 
have  particularly  to  notipe  ap  excellent  account  of  JMr.  Daniell's 
Meteorological  Essays,  in  which,  though  the  critic  does  not 
always  agree  with  his  author,  much  well  merited  praise  is 
bestowed  on  that  very  interesting  volume.  The  review  of  a 
book  called  The  Young  Brewer*s  monitor^  is  pretty  severe  ^not 
unjustly  so,  however,  as  it  should  seem)  and  very  entertaining, 
and  a  good  specimen  of  the  ridiculum  acri,  as  well  as  the  sub- 
sequent one  on  Brown's  Principles  of  the  Differential  Calculus. 
In  our  next  number  we  intend  to  make  our  readers  more 
intimately  acquainted  with  some  of  the  articles  in  this  promising 
journal. 

2.  New  Magnetic  Phenomenon. 

At  the  sitting  of  the  Royal  Academy  of  Sciences  of  Parisj 
^n  the  7th  of  March,  M.  Ara^q  exhibited  an  apparatus  for 
fbpwin^,  in  a  new  form,  the  action  whiph  magpetized  and  noa? 
i|ftaj;neti^ed  bodies  mutually  exert  on  each  othef . 

In  his  first  experiments,  M.  Arago  proved,  that  a  diFc  of 
l^opper,  or  any  other  solid  or  liquid  substance,  placed  beneath  a 
magnetic  needle,  affects  the  extent  of  its  oscillations,  without 
sensibly  altering  their  duration.  The  phenomenon  in  question 
may  be  considered  as  the  converse  of  the  preceding.  Since 
a  needle  in  motion  is  stopped  by  a  disc  at  rest,  M.  Arago 
imagined  that  a  needle  at  rest  would  be  moved  by  a  disc  in 
motion.  In  fact,  if  a  plate,  of  copper  for  instance,  be  made  to 
turn  with  any  determinate  velocity  under  a  magnetized  needle 
contained  in  a  perfectly  closed  vessel,  the  needle  will  no  longer 
assume  its  usual  position ;  it  stops  without  the  magnetic  me- 
ridian, and  so  much  the  farther  from  that  plane  as  the  revolu- 
tion of  the  disc  is  more  rapid.  If  the  rotatory  motion  be  suffi- 
ciently rapid,  the  needle  itself,  at  whatever  distance  from  the 
disc,  turns  continually  round  the  wire  on  which  it  is  suspended* 
'^Annales  de  Chimie.) 

3.  Hyaena  Caves  in  Devonshire. 

Professor  Auckland  has  lately  examined  two  caves  in  De- 
vonshire, in  both  of  which  he  found,  in  a  bed  of  mud  beneatb 
a  crust  of  calosinter,  gnawed  fragments  and  splinters  of  bones, 
with  teeth  of  hysenas  and  bears.  There  were  no  entire  bones, 
except  the  soUd  ones  of  the  toes,  heels,  &c.,  as  at  Kirkdale, 
which  were  too  hard  for  the  teeth  of  the  hyaena.  They  appear 
simply  to  have  been  dens,  but  less  abundantly  inhabited  than 
that  at  Kirkdale.  In  the  same  cave,  Professor  Buckland  found 
one  tooth  of  the  rhinoceros,  and  two  or  three  only  of  tb« 
bprse. — (Edin.  Phil.  Joum.) 
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4*  QtMtititg  of  Blqo^  in  Animak. 
Those  who  have  not  considered  the  subject,  must  be  sum 
prised  at  the  quantity  of  blood  which  passes  through  the 
aeart  of  any  moderately  sized  animal  in  the  course  of  24 
hpurst  In  man,  the  quantity  of  blood  existing  in  the  body  at 
^y  given  moment  is  probably  from  30  to  40  pmts.  Of  these, 
an  ounce  and  a  half,  or  about  three  table  spoonfuls,  s^re  sent  out 
ft  every  stroke ;  which  multiplied  into  75  (the  average  rate  of 
the  pulse),  give  1125  ounces,  or  seven  pints,  in  a  minute;  i.  e. 
420  pints,  or  25*5  gallons,  in  an  hour;  and  1260  gallons,  i.  e. 
nearly  24  hogsheads,  in  a  day.  Now,  if  we  recollect  that  the 
whale  is  said  to  send  out  from  its  heart  at  each  stroke  15 
gallons,  the  imagination  is  overwhelmed  with  the  aggregate  of 
the  quantity  that  must  pass  through  the  heart  of  that  animal  in 
24  hours.  It  is  a  general  law,  that  the  pulse  of  the  larger 
animals  is  slower  than  that  of  the  smaller;  but  even  if  we  put 
the  pulse  of  the  whale  so  low  as  20  in  the  minute,  the  quantity 
circulated  through  the  heart,  calculated  at  15  gallons  for  each 
pulsation,  will  be  432,000  gallons,  equal  to  8000  hogsheads  in 
24  hours.  The  consideration  cf  this  amazing  quantity  is,  how- 
ever, a  subject  of  mere  empty  wonder,  if  not  accompanied 
with  the  reflection,  that,  in  order  to  produce  the  aggregate 
fimount,  the  heart  i^  kept  in  constant  motion ;  and  that,  m  lact, 
it  is  incessantly  beating,  as  it  is  termed,  or  throwing  out  the 
blood  into  the  arteries,  from  the  first  period  of  our  existence  to 
the  moment  of  our  death,  without  any  sensation  of  fatigue, 
or  even  without  our  consciousness,  excepting  under  occasional 
Gorporeal  or  mental  agitation. — (Dr.  Kidd,  Edin.  Phil.  Journ.) 
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NEW  SCIENTIFIC  BOOKS. 


PREPARING  FOR   PUBLICAllOH. 

Mathematical  Tables.     By  W.  Galbraith. 

Flora  Fossilis,  or  a  Description  of  the  Fossil  Vegetable  Remains 
found  in  the  Coal  Districts  of  Durham  and  Northumberland,  with  a 
particular  Account  of  the  concomitant  Stratification.  By  J.  B.  Tay- 
lor, FSA. 

Narrative  of  a  Journey  into  Khorasan,  with  some  Account  of  the 
North-east  of  Persia.     By  J.  B.  Fraser. 

A  Complete  History  of  the  Cistus  or  Rock  Rose.     By  Mr.  Sweet. 

JUST   PUBLISHED. 

Dendrologia  Britannica,  or  Trees  and  Shrubs  that  will  live  in  the 
open  Air  of  Britain  throughout  the  Year.  By  P.  W.  Watson>  FLS. 
2  Tols.  royed  8vo. ;  172  coloured  Plates.    5l.  5s. 
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The  Studr  of  Medicine.  By  J.  M.  Good,  MD.  •  Second  Edition, 
enlarged  and  remodelled.    5  vols.  8vo.    Si,  1 5s. 

Excursions  to  Madeira  and  Porto  Santo,  during  the  Autunin  of 
1823.  By  the  late  Edward  Bowdich,  with  an  Appendix,  containing 
Zoological  and  Botanical  Descriptions.    Plates,  4to. 

A  Series  of  Tables,  in  which  the  Weights  and  Measures  of  France 
are  reduced  to  the  English  Standard.  B  v  the  late  Christopher  Knight 
Sanders.    8to.    7s.  62.  boards,  or  Ss.  6a.  half-bound. 

A  Treatise  on  Mineralogy,  translated  from  the  German  of  Frederic 
Mohs.    By  W.  Haidinger,  FRSE.    3  vols,  post  8vo.    1/.  I6s. 

Narrative  of  a  Journey  across  the  Cordilleras  of  the  Andes,  and  of  a 
Residence  in  Lima,  &e.    By  Robert  Proctor.    8vo.     I2s.^ 

Voyage  of  Discovery  in  the  Interior  of  Africa,  from  its  Western 
Coast  to  the  Niger.  By  Brevet  Major  Gray.  8vo.  Plates  and  Maps. 
J  8*. 

The  Surgical  Anatomy  of  the  Arteries  of  the  Human  Body.  By 
Robert  Harrison,  AM.  &c.    VoL  H.    5s. 


Article  XIII. 

NEW  PATENTS. 

R.  Roberts,  Manchester,  civil  engineer,  for  improvements  in  the 
mule,  billy,  jenny^  stretching  frame,  or  other  machines  used  in  spin- 
ning cotton,  wool,  or  other  fibrous  substances,  and  in  which  either  the 
spindles  recede  from  and  approach  the  rollers  or  other  deliverers  of  the 
•  said  fibrous  substances,  or  in  which  such  rollers  or  deliverers  recede 
from  and  approach  the  spindles.— March  29. 

•  J.  H.  Baker,  Antigua,  now  residing  in  St.  Martin  Vlane,  for  improve- 
ments in  dyeing  and  calico-printing  by  the  use  of  certain  vegetable 
materials. — March  29. 

Maurice  de  Jongh,  Warrington,  cotton  spinner,  for  improvements 
in  spinning  machines  and  mules,  jennies,  slubbers,  &c. — March  29. 

E.  Sheppard,  clothier,  and  A.  rlint,  Uley,  Gloucestershire,  engineer, 
for  improvements  in  machinery  for  raising  the  wool  or  pile  on  woollen 
or  other  cloths  by  points,  also  applicable  to  brustling,  smoothing,  and 
dressing  cloths. — March  29. 

T.  Parkin,  BacheVrow,  City-road,  merchant,  for  a  mode  of  paving 
parts  of  public  roads,  whereby  the  draft  of  waggons,  carts,  coaches, 
and  other  carriages,  is  facilitated. — March  29. 

11.  Cabanel,  Melina-place,  Westminster-road,  engineer,  for  improve- 
ments on  engines  or  machinery  for  raising  water,  part  of  which  ma- 
chinery is  applicable  to  other  useful  purposes. — March  30. 

J.  Heathcoat,  Tiverton,  lace- manufacturer,  for  improved  methods 
of  figuring  or  ornamenting  various  goods  manufactured  from  silk,  cot- 
ton, flax,  &c.— March  31 . 

J.  J.  Fisher,  Ealing,  Middlesex,  for  a  new  application  of  rail-wayst 
and  the  machinery  to  be  employed  thereon.— -April  2. 

S.  Broadmeadow,  Abergavenny,  civil  engineer,  for  his  apparatus  for 
exhausting,  condensing,  or  propelling  air,  smoke,  gas,  &c.-* April  2. 
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METEOROLOGICAL   TABLE. 


Baromcter,         1 

Thermohvter. 

i8S5. 

Wind. 

Max. 

Min. 

Max. 

Mln. 

Evlipk 

Rain. 

4th  Mon. 

AprU  1 

N      E 

30-61 

30-61 

52 

25 

— 

2 

N      E 

30-61 

30-51 

59 

32 

— 

3 

S      W 

30-51 

30-40 

62 

35 

— 

4 

N 

30-42 

30-40 

62 

30 

— 

5 

N      E 

30-48 

30-42 

62 

38 

— 

6 

E. 

30-49 

30-48 

55 

25 

— 

7 

£ 

30-51 

30-49 

55 

35 

— 

8 

£ 

30-51 

30-39 

58 

28 

— 

9 

N      £ 

30-40 

30*39 

68 

34 

'95 

10 

N      E 

30-40 

30-30 

69 

44 

— 

n 

N    W 

30-30 

30-20 

69 

44 

— 

12 

W 

30-22 

30-20 

60 

44 

•44 

M» 

13 

w 

30-26 

3022 

54 

40 

— 

mmm 

14 

w 

30-30 

30-26 

64 

44 

— 

15 

w 

30-30 

3027 

64 

40 

— 

16 

N    W 

30-36 

30-27 

64 

40 

"  — 

17 

N     W 

30-36 

30-36 

55 

^? 

— 

18 

N 

30-36 

30-36 

54 

26 

•84 

19 

N 

30-36 

30-31 

58 

35 

— 

20 

W 

30-31 

30-15 

58 

36 

— 

21 

s    w 

30-15 

29-82 

58 

36 

— 

12 

22 

s    w 

29*82 

29-66 

60 

46 

— 

17 

23 

s    w 

29-66 

29-60 

66 

49 

— 

19 

24 

s 

29-82 

29*60 

66 

40 

— 

40 

.   25 

S        E 

29-82 

29-79 

65 

40 

— 

02 

'26 

E 

29-79 

29-48 

66 

43 

— 

53 

27 

E 

29-52 

29-45 

61 

39 

— 

10 

2fi 

SE 

29-64 

29-52 

62 

38 

— 

02 

2S 

1     SE 

29*88 

29*64 

66 

42 

'97 

3C 

}     s 

29-89 

29  88 

63 

43 

-14 

30-61 

29*45 

69 

25 

1    3-34 

1-55 

The  observations  in  each  line  of  the  table  apply  to  a  period  of  twenty^our  hoiurSy 
boning  at  9  A.  M.  on  the  day  indicated  in  the  first' column.  A  daah  denotes  that 
the  result  ia.inGlttded  in  the  next  following  observadon* 
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VBMAMXB. 


Foufih  Month, — 1—8.  Fine.  9.  Foggy  moming:  very  fine  day.  9 — II.  Fine. 
IS.  A  little  gentle  rain  this  morning.  14 — 21 .  Fine.  8S.  A  gentle  lain  Una  moniiiig : 
atunrejcy  di^y.  85.  ^ine.  24.  Showery  afternoon.  85.  Fine:  admt  thux^der  tiua 
f^^T^n^  86.  Thunder  at  intervals  duziDg  the  dafy  with  showen  oi  laia  and  baiL 
87.  Showery.    88^30.  Fine. 


RESULTS. 

Wifidst    N»S;  NEjS;  S,  5|  S^^S;  S98;  8W,  4;  W,  5;  NW,  S. 

Baimneters  Mean  height 

For  the  month. S0*158  inchci. 

For  the  lunar  period,  ending  the  10th. 30*414 

For  14  days,  ending  the  }8t  (moon  north)   30*375 

For  13  days,  ending  the  14th  (moon  south) 30*387 

For  14  days,  ending  the  28th  (moon  north) 89*961 

Thermometer:  Mean  height 

For  the  month 49*339 

For  the  lunar  period,  endingthe  Uth,  •••• 41*30 

For  31  days,  the  sun  in  Aries 45*467 

Evfporation, 3*54 in. 

Bain I.55 

Andbyaseoondguage 1»61 


JMoraUfryt  Stratfbrd,  Fifth  Afwih^  18,  1886.  U  E0W4JU|>* 
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BACUS,  rhabdolog^cal,  Hi. 
LAdd,  cobaltic,69.      ' 

formic,  390. 

gallic,  390. 


Atomie  weight  of  titanxttm,  1^0. 


489. 


Air,  dry,  on  its  density,  437. 

Aliuvial  and  diluvial  formations,  on  their 
origin,  241. 

Almanac,  Nautical,  S87.' 

Alum,  its  action  on  vegetable  blues,  IBS. 

Ammonia,  oplubility  of  o^pde  of  cobalt  in, 

^^  09. 

Analysts  of  a  combination  of  mtrate  of 
tilver  and  cyanuret  of  mercury,  133— 
of  tourmalines,  149— of  boletus  sulphu- 
reus,  \^fi — of  white  precipitate,  151 — 
of  torrelite,  811,  221— of  chlorides  of 
titanium,  20 — of  garnets,  70— of  bary- 
tic  harmotome,  23t) — of  common  har- 
motome,  231— of  cadmiferqus  blende, 
23  l-^f  sulphuret  of  lead  and  antimony, 
2Sl^)f  potash-sulphate  of  uranium, 
269 — of  potash-muriate  of  uranium, 
$70— of  oxalate  of  uramium,  271— of 
uranite,  276— 2S I  —of  the  animal  earth 
of  Kuhloch,  234— of  chromates  of  lead, 
303— of  sodalite,  314— of  tartarized 
antimony,  372 — of  gaseous  mixtures, 
416. 

Anglesea,  selenium  from,  52. 

Annides  de  Chimie,  origin  of,  94. 

Animal  charcoal,  on  its  use  as  a  flux,  30. 

earth  of  Euhloch,  284. 

Animals,  qu^tity  of  blood  in,  471. 

Antediluvian  woild,  climate  of,  97,  207. 

Antimony,  new  compound  of,  151. 
'     ■  sulpho-iodide  of,  152. 

■■  tartarized,  372. 

■  and  lead  sulphuret  of,  231. 
Arago,  M.  on  a  new  phaenomenon,  470. 
Astronomy,  its  present  state,  65. 
Astronomioil  observations,  31,  131,200, 

302,  358,  430. 

Atkipson,  Mr.  H.  notice  of  his  paper  on 
refraction,  149. 

Atomic  capadties  for  heat  of  various  bo- 
•    dies,  117. 

— —  diameters  of  various  bodies.  111. 

—  expansions  by  heat  of  various  bo- 
dies, 120. 

■  ■  theory,  Mr.  Children's  summary 

view  of,  according  to  tl^e  hypothecs  oi 
BersefittS,  185, 336.  * 


B. 


Babbage,  O.  Bsq.  notice  of  his  p^er  on 

'  a  new  zenitfi  micrometer,  310."  ' 

Badams,  J.  Esq.  on  scarlet  ittbefanimate 
of  lead,  303. 

Baltic,  level  of  the,  74. 

Barometer,  construction  of,  144. 

theory  of,  436. 

Barometrical  mea$uremei)t  of  bf>|b^ 
explanation  of  the  theory  of^  434. 

^eaufoy,  Cof.  meteorological  table  b^,  lOd 
—astronomical  observadons,  ^t,  181^ 
200,302,358,   430. 

BerthoUet,  M.  memoir  of  his  lift  an^ 
writings  by  Colquhoun,  1,81.  1 6 1  • 

— ; ■.■  his  discovery  of  the  com- 
position of  ammonia,  11. 

—  his  researches  on  cfalorSne, 


16. 


list  of  his  works,  181.    ' 
•  on  dyeing,  87. 
on  chemical  statics,  167/ 


Beryls,  Irish,  227 

Berzelius,  M.  on  fluoric  add,  124— on  bo- 

yon,  1 52— on  lithia,  1 52— Mr.Children's 

view  of  his  hypothesis  of  the  atomie 

theory,  185,  336— on  uranium,  266—- 

his  table  of  the  weights  of  atoms,  439. 
Beudant,  M.  strictures  on  his  application 

of  the  atomic  theory  to  mineralog][, 

360. 
Black.lead  mine,  315. 
ttleachiog  by  chlorine,  discovered  by  J^er- 

tholle^  82. 
Blende,  cadmiferous,  231  • 
Blood,  quantity  of,  in  animals,  47 1 . 
Blowpipe,  on  its  use,  57 , 7  3. 
Blues,  vegetable,  action  of  fJum  upon, 

152. 
Boiling  points  of  ether  and  water,  196. 
Boletus  sulphureus,  150. 
Books,  new  sdentific,  77,  157,  237,  818, 

398,471.  . 

, ■     aniayseif    ^f,    66, 

315,454,469. 
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BovoDf  its  picpMnilion)  152« 

Boitodc,  Vt,  on  the  boiliiigpoiiit  of  etfaor, 
190. 

Bowdicli,  T.  £.  Eaq.  notiee  of  hu  paper 
OB  fosrib  fband  in  Aladein,  149. 

Brewiter,  Dr.  on  tice*pftper,316. 

Bricki,  laline  effioreiicenoe  on,  83. 

BiinUey,  Dr.  hii  merits  m  an  astronomer, 
63  notice  of  his  paper  on  Sir  T.  Bris- 
lMne*s  astronomical  obsenrations  at  Pa- 
ramatta, 386. 

Brubane,  Sir  Thomas,  notice  of  his  astro- 
nomical obsenrations,  145,  386. 

British  Museum,  238. 

Braokite,  a  new  minersl,  description  of, 
140. 

Buekland,  Prof,  on  the  care  of  Ktthloch, 
884  .notice  of  his  paper  on  the  Tallejr 
of  Kingsclwre,  465-*<in  hysma  caves  im 
DeroDshire,  470. 


C. 

Cadmiferous  blende,  231. 

Capscities  for  heat,  atomic,  of  Tarious  bo- 

'Ccrium,  is  not  contained  in  torrelite,  221. 

Cette,  freshwater  formations  at,  387. 

Chfmical  attraction,  its  force  in  various 
bodies,  112. 

■  philosophy,  mathematical  prin- 

ciples o^  109,  381. 

' statics,  Berthollet  on,  167. 

Chevreul,  M.  his  examination  of  the 
Kiihloch  animal  earth,  284. 

Childroi,  J.  O.  summary  view  of  the 
atomic  theory  according  to  Berzelius, 
186,  3S6-^n  torrelite,  821— on  sele- 
nium from  Anglesea,  52— on  titanium 
in  mica,  230— on  silica  in  sponges,  43 1 . 

Chlorides  of  titanium,  18. 

Circulation,  materno-foetal,  306. 

Clement,  M.  on  ingots  of  copper  obtained 
viA  humidi^  828. 

Climate  of  the  antediluvian  world,  97, 
807. 

Cobalt,  oxide  of,  solubility  in  ammonia, 
69. 

CobalUcacid,  69. 

Cold  produced  by  the  combination  of  me- 
tals, 389. 

Collimator,  floatmg,  143. 

Colour,  red,  of  felspar,  and  of  an  earthy 
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F. 

Faraday,  Mr.  M.  ontonelite,  223. 
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432. 

Fires,  safety-hood  for,  281 . 

Fishes,  on  changing  theb  readence,  379. 
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Flame,  404, 458. 
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Forces  of  chemical  attraction  of  yanons 
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Formation  of  granite,  97,  207. 
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ether,  390. 

Fossil  dk,  463. 
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and  its  applitation  to  their  analysis, 
416. 
Herapath,  Mr.  on  his  theory  of  light,  403. 
Home,  Sir  £.  notice  of  his  Grooniaa  lec- 
ture on  nerves  in  the  placenta,  59.  — 
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Digitized  by  VjOOQ  IC 


478  • 


Jhiex. 


Ljell,  C.  Esq.Bodoe  6^  bis  Mper  on  shell- 
marl,  &&  H 1 0— notice  of  his  paper  on  a 
iie#  ipedii  of  fyrdgonii^  408. 
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Nerves  in  the  placenta,  59,  223. 
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seous  mixtures,  313,  416,459. 

Pota«h,  sulphate  of,  its  preparation,  54. 

Poiash-muriate  of  uranium,  270. 
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834. 
Prusdaa  blue,  applied  to  dydng  hj  Ber- 
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Refraction,  149. 
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Rhabddogical  abacus,  147. 
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Saline  efflorescence  on  bricks,  68. 
Sedgwick,  Prof,  on  the  origin  of  alluvial 
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Messrs.  Thomson  and  Children  on,  52. 
Sete,  freshwater  formations  at,  387. 
Shells  not  noticed  by  Lamarck,  134,  407. 
Sheppard,  Rev.  It.  notice  of  his  paper  on 

motadlla  hippolais,  227. 
Ships,  copper  dieatfaing  of.  Sir  H.  Davy 

on  its  preservation,  297 — other  experi- 
ments <m  the  subject,  299. 
Silica,  contained  in  sponges  and  corals, 

431. 
Silicatedfluatef,  124. 
Silver,  nitrate  of,  combination  of  it  with 

cyanuret  of  mercury,  131. 
Snowdon,  its  geology,  74. 
Sod^t^  d*Arcueil,  origin  of,  177. 
Society,    Astronomioil,  proceedings    of, 

145,228,307,385. 
Geological,  proceedings  of,  310, 

387    465. 
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22S»  306,  885)  46i. 
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Sulpho^iodide  of  antimony,  152. 
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Telescope,  notice  of  Frauenhofer*s  large, 
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*  muriate  of,  20. 

Torrelite,  does  not  contain  oxide  of  oerinm, 

221. 
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copper  sheathing  of  ships,  300. 
Tumuli  near  the  falls  of  Niagara,  122. 
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Zenith  microoieter,  Mr.  Babbage's  a 
310. 


END  OF  VOL.  IX. 

DEC  -       l^^« 


Printed  by  C.  Baldwin,  New  Bridge-street,  London. 


Digitized  by  VjOOQ  IC 


Digitized  by  VjOOQ  IC 


Digitized  by  VjOOQ  IC 


Digitized  by  VjOOQ  IC 


Digitized  by  VjOOQ  IC 


